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Henry Radio 


HENRY RADIO'S “WORKHORSE 

.. THE 2K-4A 


Newer has a linear amplifier racked up so many hours of dependable 
operation for amateurs worldwide . . operating at full legal power 
hour after hour under every type of condition imaginable Because 
the 2K 4A is built with the very best, heavy duty components available, 
it can loaf along at full legal power It offers engineering and features 
second to no other linear on the market The 2K 4A will put your signal 
on the air with greater strength and clarity than you ever dreamed 
possible. 

Operates on all amateur bands 80 thru 15 meters Export models include 10 meters) 

* Features two rugged Eimar 3 5002 grounded grid inodes - Pi i plate circuit with 
silver plaied tank rod * Resonant cathode-pi input circuit lor lines* linearity ft maxi- 
mum drive {tuneable design permits operation on any frequency from 3 5 to 30 mega 
cycles) * High efficiency torodral filament choke * Built n SWR bridge ind relative RF 
output meter * Electrical re sel overload relay * Double rugged band change switch 
with ?0 amp contacts and solid straight through mechanical linkage ■ Heavy duty 
bron/e gear drive lor resonance and load condensers * Conservative heavy duty 
2800 volt DC supply * Resonant choke input filter for superb voltage regulation 

* Solid state rectifiers * Maximum legal input all modes 2 KW PF.P SSB 1 KW CW 
AM FSK - Lung life 50 amp mercury power relay ■ Feed around antenna relay ■ AM 
aluminum cabinet to elm mate magnetic resonance * Double Fir shielding 

The 7K 4 is still available lor export and mi I Italy use PriL.e S 1Q95 


3 K A COMMERCIAL MILITARY 
AMPLIFIER * 

A high quality linear amplifier designed for 
com lit of i ial and military uses The 3K A cm 
ploys two rugged Eimac 3 5002 grounded 
god modes tor superior Imnanty and provides 
a conservative three kilowatts PEP mpui on 
SSB with efficiencies in the range of 60% 
This results m PFP output m excess of 2000 
waits H provides a heavy duty power supply 
capable of furnishing 2000 wattsol continuous 
duty input for either RTTY or CW with 1200 
waits Output 3 5 30 MH; Price Si 495 

4K ULTRA' 

Speed k .illy designed for the most demanding 
com menial and military operation for SSB 
CW FSK or AM Features general coverage 
operation from 3 0 to 3D M Hi Using ths 
magnificent new Eimac B8 7 f grounded gun 
tnodes vacuum tune and load condensers] 
and a vacuum antenna relay the 4K-ULTR7) 
represents ihe last word m rugged rehabtai 
linear high power RF amplification 100 wan j 
drive delivers 4000 watts FF P mpui 

Price S 32 51 


A tittle less power a hide lighter AN0 less 
expensive bui the 1KD-5 is a true Henry 
Radio linear amplifier offering superior qualify 
and dependability h is designed to yreally 
bi i the sirenyth and i Lariiy oi your signal 
Its heavy duty components guarantee years of 
trouble free dependable performance 
The 1KD 5 is a 1200 watt PEP input {700 
watt PEP nominal nut put) RF linear amplifier 
covering the 80 40 20 and 15 meter ama 
ttujr bands I a Iso 10 meters on units shipped 
outside ihr* U $ | Features an Eimac 3 5002 
glass envelope inode * ALC circuit * DC relay 
system * Relative RF power meter * Pi L plate 
ctrcurl wdb a rotary silver plated tank i oil * 
Cathode Pi input matching circuits - Conser 
vatiVi- power supply with solid state rectifiers 

Pure S695 


Another superb linear from Henry Radio de 
signed and built to perform at peak level 
month afler month year after year Operates at 
lull legal power continuous duty on all modes 
The 2KD 5 is a 2000 watt PEP input 11200 
watt PEP nominal output) desk model RF tin 
ear amplifier covering the 80 40 20 and 15 
meter amateur bands Features two Eimac 3 
5002 glass envelope tnodes operating in a 
grounded grid curutl * Pi L plate mrud with 
a rotary silver plated tank cod for greatest 
efficiency and maximum attenuation of un¬ 
wanted harmonics * Full legal input m all 
modes 2000 watts PEP input for SSB 1000 
watts DC input lor CW RTTY AM Price S89 5 
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the super-compact 



only WA" high x 9" wide x 121 / 2 " deep • less than QVa pounds 


ALDA 103, the trinn little powerhouse with incredible perfor¬ 
mance for the price? ALDA 103 provides a full 250 warn PEP 
rnpur for 55B operation and 250 warts DC mpur for CW And 
when ir comes ro performonce ALDA 103 is the hottest little 
fronsceiver going — all solid stare rorofly broodbanded and 
super-stable VFO 

Ideal firsr transceiver for brood new novices! You II want G 
full'CQpobiliry CV/U5B/LSB unif with all rhe power and per¬ 
formance you can use ALDA 1 03 gives you 250 wqtts DC inpur 
for CW, rhe maximum allowable power for your novice 
license. When you upgrade to Technician, you ve gar 2 bands 


for CW operonon And with your general license jusf plug in 
your mtc and use rhe ALDA 103 s full 250 worts PEP on 5 SB 1 

Perfect second or mobile unit for seasoned hams! If you re 
looking for o super sharp, compact urn? ro use in your car or 
boor ALDA 103 will live up ro your expectations Absolute 
worst case sensitivity 0 5 uV for 10 dB 5+N/N - a must for 
mobile operation Receiver audio output of 3 watts min¬ 
imum — onorher must Also very low receiver power drain 
of only 5.5 watts — rhars 0.4 omps ar nominal 13.0 VDC 
including power for dial and meter lamps! 


Attention novices 
and fifteen meter 
fans- Now intro¬ 
ducing the ALDA 
103A — operating 
00-40-15 meters 

Contact your local 

dealer or the factory 

for details — 

prices 

shown 

below. 







GENERAL SPECIFICATIONS 


Semicdntfuclort 

Power 

Rrquifemenli 

Power 

Consumption 

Dimension* 


19diQdi?s 23 Triinsislur-, 11 mtfrjraled 
f ireuUS 

Numinal T3 8 VDC inpul ill If- amps 
ne^iihvf pround only 

Mect»iwr S [•> warm rmrluflcs rimi rtml 
mrlcr lamps) Tfansmil 2fcU walls 

3 i 4 high jt 6 with? n I?-1 2 dHf'p 
ill? 65 mm a 228 B inm •. 3W 5 mm| 

fi r 4 ffi* (3M- kqt 


PERFORMANCE SPECIFICATIONS 


Distortion 
Pftld Lifts 

aF Rest: on 

Spurious 

Ha<Jiflbon 

Frequency 
Si a h i f 11 v 

Microphone 

Receiver: 

Sen 5 it i yi I y 


500 ro 2500 Hr 

Hai monies fcroltpr than 45 dH below 
30 MM/ hHl^r than 60 dB atrovi? 

30 MHi 

Less I ban 100 Hr drill per hour flrom a 
cold start at room tempera I urtrj 

High impedance 3000 ohm 


OPTIONS & ACCESSORIES 

Microphone . $14.95 

Mobile Mount.$3.95 


f r/quenty Ranqi- 


Modes 

Rf Input Power 


Transmitter 

Anlenna 

Impedanci' 

Cam nr 

Suppression 

Side Band 
Suppression 


60 mi-h.'i hand < ►. ro 4 " MM/ 

40 meter band 7 0 ro 7 S MH/ 

20 mehir hand 14 0 lu 14 S MH/ 

CW USB LSB 

SSB 250 watts P£R nominal 
CW .■’Sn wait-, nr man 1 mum 
4 adjustable 1 


St) ohm imhaNinced 


Better man as dB 


Ritter than 5 S ub at 10Q0 h/ 


Sensitiydy Belle* than 0 5 walls audio output for 

p 5 pV inpul 

Siqrtahto-Noisf Better Ilian 10 dH S-M H tor 
Ratio 0 5 ttV rnpul 

lmagi: H.1I10 Belter than fitj dB 

(typical with respect to 0 5 t-V mpui SO meters — 

M0 <16 40 rnW^rs - 100 dB 20 melfcts — 75 dB) 

IF Rejection Oerier man 70 dB 

I typical with nspect in 0 S^V input 60 melees 
n0 dB in meters 60 dB 20 miners 75dBi 
inter monijiaTn in 

Intercept Point Better than to 


Noise Blanket — 
Mode! No PC 701 


.$39.95 


fnten epr Point 

Selectivity 

Audio Output 
Pnwet 

Distortion 


2 5 kHl 6d0 5 0 kHz 60 dB 


More than 3 walls 
l ess Ihan 5*fa at 3 waits 


100 kHz and 25 kHz 
Dual Crystal Calibrator-— 

Model No PC 801 . $19.95 

Portable Power Supply Model 
No ALDA PS 115 average duty 
15 amp unregulated; input — 

115/230 VAC' 50,60 Hz; output - 
13 8 V nominal at t5 amps . $84.95 

heavy Duly Power Supply — Model 
No ALDA PS 130 output — 
regulated 30 amp at 13 fl VDC input 
1150,230 VAC SO 60 H; $149.95 


olda communications, inc. 215ViaEICenrro Oceanside, CA 92054 (714)403-6123 

EURQPf Dorntbm Bov 442 V 104 Q4 Upplonrh Vastly Vwpden ■ EXOPT FRANCE Pomsiplgoes Diffusion Etecfiarm^ue* SAftL 6*? Bis Rue De Charenton — 7501? Pons 

ALDA 103 is completely manufactured in rhe U b.A 















CALL TOLL-FREE 


MFJ FNTfcHFRiSfS INC 1979 


MFJ INTRODUCES 


When you buy MFJ 
you buy pr o yon M FJ 
q ualit y * . , and a one year 
unconditional guarantee. 


T H A N 5HIT T £ H 


VI' iFJi VI 


Wilh the NEW MFJ 940 Versa Tuner (I you can 

match your Iransrmter to any coax line nr random 
wrre continuously from 1 8 lo 30 MH/. 

Up to 300 waits RF power OUTPUT, Works 
with all sclrd slcile (like Atlas) and lube rigs 
Tune out SWR on your dipole, inverted vee. 
random wire, vertical, mobile whip, beam, quad, 
any coa* ted or random wire antenna 
Operate all bands with just one antenna 
Increase bandwidth at your mobile whip t>y tun 
mg mil SWR Irom inside y our car 


A SWR and dual range waltmeler 1 300 and 30 

walls lull scale) fels you measure RF power on I 
put lor simplified tuning 

StM posihon anienna switch on rear lets you 
select ? coax lines rtirecl or ifiro luner random 
wire, and tuner bypass lor dummy load 

A new efficienl arrwnund inductor (12 positions | 
gives you l ess fosses than a tapped toroid for 
more watts uui 

Compact stie 8x2*6 inches id easily in small 
corner qI suitcase for easy iraveimg 


SO-239 coax connectors for transmitter and 
coax ted aniennas Binding post for random wire, 
ground 208 pi 1000 volt capacitors 
Optional mobile mounting bracket, add S3 00 
Every single unil is tested for performance and 
inspected lor qualify Solid American construction, 
uualdy components 

Beware of imitators. When you buy MFJ you 
buy proven MFJ Quaiil v and a one year un. 
conditional guarantee 

Order your MFJ-94Q Versa Tuner II today. 


Use any transceiver, sold state nr tubes 
Increase antenna bandwidth. Operate all bands 
with a single antenna tune uui SWH nn your 
mobile whip I mm inside v our cat 

Efficient lifwourid inductor gives more wath 
Out than rapped toroid SO 239 coax connectors 
lot transmitter and coax Binding post for random 
wire ground Compact 5x2x6 inches 
MFJ 901 Versa Tuner available. Same as Ml J 
900 but has 4 1 ball m tor balanced lines £49 95 
Beware of imitators. Some are sMi copying our 

MFJ-16010 RANDOM WIRE TUNER lets you operate all bands 
a simple random wire. Up to 200 watts RF OUTPUT . 

Operate all bands anywhere wrlh any Irans * Operate atf bands ( A A Q C 

ceiver - using a random wire and an antenna with a simple ran - ▼ 

luner smalt enough to carry m your hip pocket dom wire, mm mm 

Ultra compact 2x3x4 inches 

Operate from your apartment wilh a wall to pare lor an emergency Take it on a expedition 

wall antenna, or motel mom with a wife dropped or Field Day One year unconditional guarantee 

ifom a window Enjoy ham radio on a Camping or Match low and high impedances by intefChang 

backpack trip wilh a wire thrown over a tree Pro mg input and oulput SO 239 coa* connectors 


■w. . 


earlier models. MFJ has made major improve 
meets 

For example, a new efficient air wound inductor 
gives yon less losses than a tapped toroid lor 
more watts out and plenty of inductance foi lull 
band covera g e 18 to 30 MHz. 


MFJ-900 has 

one year unconditional guarantee 


CAr’AlellAS 


■XN AN1ENNA TUNER 

** •- Mf , 


Order any product from MFJ and try it. If not delighted, return within 30 days for a prompt refund (less shipping). 

Order today. Money back if not delighted. One year unconditional guarantee. Add $2.00 shipping/handling. 

For technical Information, order/repair status, In Mississippi, outside continental USA, call! 601-323-5069 

Order By Mail or Call TOLL FREE 800-647-1800 and Charge It On ""■l [gfe 

MFJ ENTERPRISES. INC. MISSISSIPPI STATE, MISSISSIPPI 39762 
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a second look 

by Jim Fisk 


This year Amateur Radio may be facing one of its biggest challenges in 20 years. What I'm referring to, of 
course, is the World Administrative Radio Conference which will convene this fall in Geneva, Switzerland. 
Better known in ham circles as WARC 79, this conference of ITU member nations will consider all the high- 
frequency allocations, including those of Amateur Radio, broadcasting, maritime mobile, and the other radio 
services which require operating frequencies. 

There are some Amateurs who would like you to believe that the high-frequency Amateur bands will be com¬ 
pletely decimated at this conference — ravaged by the greedy big-money interests who covet our bands for 
their own selfish purposes — but I think that the people who are all too eager to promote that turn of events are 
either alarmists or poorly informed; probably both. Obviously, it's impossible to forecast the outcome of WARC 
79 at this point in time, but the Amateurs I've talked to who are officially involved with preparations for the con¬ 
ference are all cautiously optimistic that the high-frequency Amateur bands after WARC will be pretty much the 
same as they are now. And they are the ones who should know, not the purveyors of gloom and doom who ap¬ 
parently get their information from the Wizard of Oz — or some other equally unlikely source. 

In the past, dozens of magazine articles have been written about the "terrible drubbing the Amateur Radio 
service has taken at every international frequency allocation conference." If you carefully review the record, 
however, you'll find that exactly the reverse is true; in every case American Amateurs have actually gained 
more high-frequency spectrum than they lost. 

It is generally believed, for example, that at one time Amateurs had exclusive use of all wavelengths below 
200 meters. That's a fable which has been quoted so often it's now accepted as fact. Actually, the 1912 regula¬ 
tion in question restricted all stations not involved in commercial traffic from going above 200 meters. That in¬ 
cluded all private, commercial, and experimental stations not transacting business or developing equipment for 
business purposes. Amateurs had no exclusive claim on "200 meters and down" — they shared that spectrum 
with virtually every other radio service. In fact. Amateur Radio stations at that time were required to specify 
their operating wavelengths, which were invariably 150, 175, or 200 meters — three spot frequencies below 200 
meters. 

In the early 1920s it became apparent that the 1912 law was hopelessly inadequate for the then existing condi¬ 
tions. More stations were on the air than ever before, the broadcast boom was well underway, and Amateurs 
had demonstrated the long-distance capabilities of the short waves. The scramble for short-wave territory was 
on, and every service was pushing for all the high-frequency spectrum it could get. To bring order to the en¬ 
suing chaos, a domestic radio conference was held in Washington in 1924; part of the outcome was the 
establishment of four harmonically-related Amateur bands: 160, 80, 40, and 20 meters. It's important to 
remember that this was not an international agreement, however, nor in fact did it have the authority of law — it 
was purely a mutual agreement between the various radio services in the United States. 

The 1927 International Radio Conference in Washington saw precious kHz shaved off the American 160, 40, 
and 20 meter bands, but in return we received an exclusive new band at 10 meters. Amateurs in Europe fared 
less well, and some will argue that American Amateurs now had to share 40 and 80 meters with the foreign 
broadcasters, but that was true before the 1927 conference convened. Compared with the spot frequencies 
given to Amateurs in 1912, the new international allocations were a vast improvement. 

There was no change in the Amateur bands at the Madrid conference in 1932, nor at Cairo in 1938. The next 
conference was scheduled for Rome in the spring of 1942, but because of the war, the next International Radio 
Conference was not held until 1947, in Atlantic City. Amateurs lost some space on 160, 20, and 10 meters at 
Atlantic City, but we received a nice bonus in return: a brand new band at 15 meters. Hence, there was not a 
net loss at all, but a gain! Those are the same bands we are still using today. 

In reviewing the record of high-frequency Amateur allocations, we have progressed from what was essential¬ 
ly spot-frequency operation in 1912, to 3485 kHz of high-frequency operating space in 1927, to 3500 kHz today. 
Based upon past performance, and the proven service of Amateur Radio to the public, I believe we have every 
reason to be optimistic about the future. 

Jim Fisk, W1HR 
editor-in-chief 


february 1979 


Imagine All The Places You Can Tuck 

ICOM's Remotable IC- 280 . (Think small.) 




IC-280 

2 meter FM, 4+MHz 
Mobile Transceiver 


The IC-280 2 meter mobile comes as one radio 
to be mounted in the normal manner; but, as an 
option, the diminutive front one third of the radio 
detaches and mounts by its optional bracket, 
while the main body tucks neatly away out of 
sight. Now you can mount your 2 meter radio in 
places that seemed far too cramped 


Measuring only 2Va "hx7 r 'wx3% r 'd, the 
bantam-sized microprocessor control head fits 
easily into the dash, console or glove box of even 
the most compact vehicle. Or if those places are 
already taken by the rest of your “mobile shack,* 
the IC-280 head squeezes into leftover nitches 
under the dash, overhead, under the seat or even 
on the steering column. 

But don't be misled by the petite size of this 
subdivided radio: the C-280 is jam packed with 
the latest state of the art engineering and conveni¬ 
ence features. No scaled down technology here! 


With the microprocessor in the detachable control 
head, your IC-280 can store three frequencies of 
your choice plus the dial, which allows you to 
select from four frequencies with the front panel 
switch without taking your eyes off me road. 
These frequencies are retained in the IC-280 *s 
memory for as long as power is applied to the 
radio, even when power is turned off at the front 
panel switch. And if power is completely removed 
from the radio the ±600 KHz splits are still main¬ 
tained! 

The IC-280 works frequencies in excess of the 2 
meter band with ICOM s outstanding single-knob 
tuning, so you can listen around the entire band 
without fooling with three tuning knobs. With 
steps of 15 KC or 5 KC the IC-280 puts rapid and 
easy frequency change at your single fingertip 
and instantly displays bright, easy to read LED’s, 


Available Option*: 

- Touch Tone pad/mlcrophone combination, 
which fits ihv mlc plug on the radio face with 
absolutely no modification 

■ 15‘ unassembled cable kit foi long distance 
^ remote mounting of the attachable 

control head 


All ICOM AlgnlficArtty 

ettftrd rCC rt jpilmion* 
limiting ipurinvit cntlutonL 

Sprdfic-alkmft «ubj*ct to 
chang* uHiboui nqtlc*. 
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comments 


zip-cord feedlines 

Dear HR: 

The article on "'Zip-Cord Feed- 
lines" published in the April 1978 
issue prompts me to record, some¬ 
what belatedly, my own experience 
on the subject. I have, for many 
years, happily used zip-cord feedlines 
particularly for temporary or semi¬ 
temporary antennas for use up to 21 
MHz. I have always used the type 
with clear insulation, thinking that 
there was less chance of fillers ab¬ 
sorbing the rf energy. I have to admit, 
though, that I have no concrete rea¬ 
son for this feeling, and I could be 
quite wrong. I have always used a 
simple antenna tuner and balun to 
couple the transmitter to the line, 
and, without exception, I have found 
the results to be gratifying. For exam¬ 
ple, I have quite recently used a 20- 
meter dipole slung between a tree 
and the chimney of my apartment 
building, about 20 feet high, fed by 
about 30 feet of Radio Shack loud¬ 
speaker wire (the heavy-duty type 
with stranded conductors) and driven 
by a Heath HW101. I have always 
been able to raise interesting stations, 
and have had a good number of en¬ 
joyable ragchews with European op¬ 
erators on single sideband. 

The characteristic impedance of 
zip-cord is, of course, unknown. In 
my particular example I measured 
and, from standard formulae, esti¬ 
mated its impedance to be around 
100 ohms. I think that this impedance 
presents as good a match to any 
"real" antenna at modest height with 


nearby structures as does any well- 
characterized coaxial cable. The 
unknown impedance presents a prob¬ 
lem, however, when attempting to 
measure the line loss, for the line 
must (usually) be terminated. To get 
some idea of the loss on the 30-foot 
length, I tried the following ex¬ 
periments: 

First, I terminated the line with a 
110-ohm carbon resistor combina¬ 
tion. I fed the line through my anten¬ 
na tuner, and, in the coax feed 
between the transmitter and the 
tuner, I inserted my SWR bridge. I 
then loaded the transmitter on 14 
MHz and adjusted the antenna tuner 
for minimum SWR on the coax; 1 was 
able to get it down to an indicated 
value of 1.1:1. Then I removed the 
terminating resistor and measured 
the SWR both with the far end of the 
line open and shorted. I tweaked the 
tuning for minimum SWR before 
taking the reading. The reverse 
power was so high in each case that it 
was not possible to get reliable 
readings. I estimated the SWR to be 
at least 10:1 (neglecting possible error 
in the bridge — the forward and 
reverse powers are about the same 
with an open or short circuit on the 
output of the device). This indicates 
that the total loss, one-way, in the 
tuner and feeder is on the order of 0.9 
dB, and this is a worst-case figure. 
This is not comparable with RG-8/U 
coax, but for a simple system it is a 
figure that l can certainly live with. 
Tony Garratt-Reed, ex-G3VBZ/W1 
Malden, Massachusetts 

manned free-aircraft 

Dear HR: 

The Presstop of the October, 1978 
issue is in error; the Double Eagle II 
was not the first free-aircraft to cross 


the Atlantic — it was the first manned 
free-aircraft to do so. The first free- 
aircraft to make the crossing was a 
high-altitude research balloon flown 
from Trapani, Sicily, in July, 1975, 
and brought down near Lexington, 
Kentucky after about 84 hours. 
Another balloon was flown from 
Sicily to Massachusetts in July, 1976. 
These balloons flew at an altitude of 
approximately 125,000 feet and had 
about 20 million cubic feet of capac¬ 
ity; they were launched and flown by 
National Scientific Balloon Facility 
personnel from Palestine, Texas for 
scientists from Italy, England, and 
Germany. 

Spencer Petri, WA5JCI 
Palestine, Texas 

keyer memory 

Dear HR: 

I read with interest the Ham Note¬ 
book correspondence from K9WGN 
in the August 1978 issue of ham 
radio concerning my programmable 
keyer memory accessory. While it 
may be true that his unit programs 
the memory chips properly by simply 
pulling the RW pin to + 5 volts, this is 
not good design practice. If you 
examine the data sheets for the 1101 
(or any other static MOS RAM chip, 
for that matter) you will see that the 
RW pin should be pulsed only after 
the address is stable. The manufac¬ 
turer's information for the 1101, in 
fact, recommends both the data and 
address inputs remain stable for at 
least 100 ns after the falling edge of 
the WRITE pulse. If the RW pin is held 
near 4-5 volts during programming, 
there is a chance some undesired bits 
may be altered while the input 
memory address is changing. For 
these reasons I feel the 74121 
monostable, U8, is justified. 

K9WGN is correct in stating that 
you can substitute the 7493 for the 
74193s I used in that design. How¬ 
ever, since the 7493 is a negative 
edge triggered ripple counter, the in¬ 
verter, U11B, should be eliminated. 

Andrew B. White, K9CW 
Urbana, Illinois 
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Kenwood's exciting 25-watt TR-7625 and optional 
RM-76Microprocessor Control Unit...gives you the power 

you want plus outstanding channel memory 

and scanning capabilities. 


... there’s more! The TR-7625 has a 
lot of versatility for a 2-meter I M 
transceiver, and when teamed up 
with the RM-76 gives you a lot of 
rig. Check these features for both: 

TR-7625 toniy) 

• Memory channel with simplex or 
repeater f bOO kHz iransmilhn off 
set) operation 

• Mode switch for operating simplex 
or for switching the transmit frequency 
up or down or for switching the 
transmitter to the frequency you have 
sk red in [he TR 7b25s mem* iiy (while 
the receiver remains on the frequency 
you have selected) 

• Duel concentric knobs for fast, easy 
selection of any 2 meter frequency, 
in 100. Ml/ and 10 kHz steps 

• Hull 4 MHz coverage (144,000- 
147 005) nn 2 meters 800 channels. 

i kHz offset switi li and Ml 1/ selectot 
switch .for desired band (144, 145. 
14b, or 147 MHz) 

• I)igiial f i *-quency display (large, bright 
orange LEDs) 


• UNLOCK indicator an LED that 
indicates transceiver protection when 
the frequency selector switches are 
improperly positioned or the PL I, is 
not locked. 

TR-7625 WITH RM-76 

• Store frequencies in six memories 
(simplex repeater) 

• Scan all memory channels 

• Automatically scan up the band in 
5 kH/ steps 

• Manually s< an up or down in 5 kl fz 
steps [or fasi tune I 

• Set lower and upper st an frequency 

limits. 

• Stop scan (with HOLD button) 

• Clear scan (for Transmitting) 

• Adaptable to all MAKS Irequeruses 



\l 

\ 


as auto scan, lower scan frequence 
limit, upper scan limit, and error, i e 
transmitting out of band). 

Sc* the new Tl\ 7625 and t optional BM 
7b noie at any Authorized KENWOOD 
Dealer r 

ENWOOD 

fxuruUft ti i umutfur radio 

TRIO KENWOOD COMMUNICATIONS INC 

11H WtSl WAlNUT/COMPTON, CA *J0??0 


• Select n-pealer mode (implex bans 
mil frequency offset I + bOO kHz or 

1 Ml tel oi one memory 
transmit frequency) 

• Scan for busy or open channel 

• Display indicates frequency (even 
while scanning) and functions (such 
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AMATEUR RADIO FARED QUITE WELL in the FCC" s WARC 79 proposal * as further details were 
made available in mid-December. The biggest gain was tW addition of three new HF Ama¬ 
teur bands — 10*1-10.2, 18,068-18.168, and 25*11-25,21 MHz — as exclusively Amateur 
bands worldwide, A 50-kHz addition to 15 meters, making it 20*95-21.45, is also in the 
proposed LLS, position, along with a shift 50 kHz downward for 40 meters to make it an 
exclusively Amateur band worldwide from 6.95”7*25 MHz, 

80 Meters Would Become exclusively Amateur from 3,5-3.9 MHz in Region 2* where it's 
now shared with fixed and mobile services* while 3.9-4.0 MHz would remain shared as at 
present. The 10-meter band would remain as is, worldwide. 

The Proposed Bottom-60-kHz loss on 160 to AM broadcast would be somewhat tempered by 
a proposed worldwide allocatTon of 1860-1900 kHz exclusively for Amateurs with 1900- 
2000 kHz remaining shared with other services in Regions 2 and 3, 

With Two Notable Exceptions * the higher frequency Amateur bands also fared well. The 
big exception was 220-225 MHz, proposed for a worldwide Maritime Mobile band with Amateurs 
a secondary user in Region 2 only. Radiolocation use of the band would be continued as is 
through 1990 and beyond. The other significant loss is the lower part of the 1215-1300 
MHz band, with Amateurs bumped from the lower 25 MHz in favor of navigational satellites. 
The 1240-1300 MHz portion would remain as is, shared with Radiolocation. No changes 
appear to have been proposed for 50* 144* 420* or the other higher frequency Amateur 
a 1 locations. 

CONGRESSMAN MARTIN RUSSO was very pro-Amateur Radio when he was guest of honor at the 
Chicago FM Club T s mid-December meeting. Rep. Russo affirmed his and Rep. Van Deerlin's 
belief in the importance of Amateur Radio to the United States, and said that if spec¬ 
trum user fees (as proposed in Van Deerlin's rewrite of the Communications Act) are 
adopted Amateurs should be exempted. He also feels that the U.5. preparation for WARC 
is very good, and much of what we proposed will be adopted next summer. 

Questioned About Charges that allowing FCC staffers to be Amateurs constitutes "con¬ 
flict oF interest Russo responded that he felt quite the opposite. It was the "mind- 
expanding" hobby of Amateur Radio that provided many FCC staff members with the background 
and knowledge to do their jobs, he said, so that rather than being a detriment an Amateur 
license was a plus for a member of the FCC. Very encouraging words from an important 
Illinois Congressman, 

AMATCURS HOLDING MORE than one callsign who wish to retain the call assigned to their 
secondary station when renewing must be sure to renew well before expiration. One West 
Coast concester lost his prized 1x2 recently when his renewal application* complete with 
request to reassign his 1x2 to his primary (surviving) station license, arrived at Gettys¬ 
burg a few days after the license expiration date. As his no longer renewable secondary 
license had expired* its 1x2 callsign was no longer his and thus could not, under the 
rules* be assigned to him. 

A SERIOUS PROF IN BEGINNER interest in Amateur Radio has been reported in a number of 
parts of the - country^ Dealers in some areas say sales of code practice equipment and 
entry-level study materials have dropped quite significantly though this is certainly not 
universal and demand for higher grade study guides by already licensed Amateurs has seen 
little change. 

The Drastic Drop In CB interest is the reason most cited for the downturn. When CB 
was hot many potential Amateurs discovered two-way radio as a hobby; moving into Amateur 
Radio when CB did not meet their expectations. At the same time the influx of new 27-MHz 
operators drove many previously satisfied CB hobbyists to Amateur Radio, simply to find 
room to operate. With those pressures gone* most of today's Cfiers seem content where 
they are. 

WUV'S 20-MHZ TRANSMITTER is back on the air after an absence of several years. Im¬ 
proving propagation is cited as the reason for its return to the air* with promises to 
remain on 20 MHz "as long as propagation conditions warrant. 11 

UNUSUAL REPEATER INTERFERENCE in the Wyandotte, Michigan* 147.84-24 system was traced 
to a super-regeneratlve receiver in a nearby garage door opener. Quench frequency of the 
receiver detector was 600 kHz* and any strong nearby signal would cause the receiver to 
transmit signals of ±600 kHz from that signal. They could be heard for several blocks. 

The door-opener manufacturer has been very cooperative* working with area Amateurs to de¬ 
termine what's causing the problem. 

HENRY KANE WA2KBX, OF CLIFTON* N.J. WON FIRST PRIZE in Ham Radio Horizons 1 just- 
end eB - iweepsTake^ taking home a complete station that includes a TR-7~i Tri-Ex Tower, 
CushCraft beam, Hy-Cain vertical, and a Wilson 2-meter hand-held. 

The 200 Second-Place winners each won their choice of an MFJ accessory, while 250 
copies of Radio Angels went to the third-place winners. 
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Super Terminals with 

Hidden Features 



CW 

DCTCCT 



Helps Improve copy 
of noisy HUT signals 


On Transmit 

i 



ON 


OFJ= 


On Receive 

1 



ON 


OPfi 


SYNCH UNBHtFT 

IDLE ON 

SPACE 


Keyboard 

Transmit 

Modes 


T 


<_INI 


r 


CONY 


3 Standard 
Operating 
Modes 


T 


ASCII 



MQRBC 


BAUDOT 
MOOC - 


ON 






For super operator convenience. 

Our keyboard works in MORSE, BAUDOT, and ASCII codes and controls the terminal, too 
You can edit a message, program the HERE (S message, send the QUICK BROWN 
FOX . ., 11 test message, change speeds, and change the terminal modes, all from 
the keyboard itself. In fact, the KOS (Keyboard Operated Switch) feature even turns 
the iransmitter on and off from the keyboard, The DS-3GG0 KSR also features full-length 
72 character lines (16 lines per screen), 5 speeds of BAUDOT and ASCII R TTYand Morse 
code from 1 to 175 wpm (VersionS), and word wrap around to prevent splitting ot words at the 
end of a line. When combined with the HAL ST 6000 Demodulator, you have the 
ULTIMATE in RTTY equipment. 


DS 3000 KSR Version 3 (MORSE, BAUDOT, ASCII).* * *.*. 

DS 3000 KSR Version 2 (BAUDOT & ASCII only)...- $1195.00 


Clear Morse [CTRL-RI 


Word Mode |CTHL-Fj 


BAUDOT 

Blank 


Select 
Hidden 
Features 
wilh CTRL 
* Shift 


CTRC 


SHIFT 


Speed Change Bell 
jCTRL-V] ! GTRL-G; 


Clear Output Sutler | CTRL-X1 


Page Mode Controls 


Start of Text = CTRL-B 
End of Text = CTRL-W 
Transmit Text = CTRL^C 


Cursor 
Positioning 
For Editing 


i 

LTRS FIGS 
iShitt -,] [Shift 

Special Baudot 
Characters 


Load 10 Message I Shift-CTRL-Pl 


Activate 10 
Message 




RETURN 


2 


SHIFT 


Correct Errors 


Quick Brown Fox. /' 
Test Message 
(Shitt-CTRL-0] 


Write for our latest catalog 8i RTTY guide 



HAL COMMUNICATIONS CORR 
Box 365 

Urbana, Illinois 61801 
217-3677373 


For our Overseas customers: 
see HAL equipment at: 

Richter & Co.; Hannover 
l E.C. lnterrelco; Bissone 
Vicom Imports; Auburn, Vic., Australia 





























FM SYSTEM SCHOOL 




Dollar thoughts 
to consider about the 

DRAKE UV-3 



UHF-VHF 



MULTIBAND 
FM SYSTEM 



for 


3-Band UV-3 


(That’s just $265 per band 
—and fully synthesized 
on all three!) 


How does the cost of the Drake system really compare to 
alternative methods of getting on 144-220-440 MHz fm? 


A First of all there is no direct comparison possible, 
because the Model 1346 Drake UV-3 is the only rig in 
the world offering 144-220-440 MHz fm in a single box 
—and it is fully synthesized on each band, 

D The nearest comparison would be to add the suggested 
^ list prices of three separate units of competitive fm 
rigs presently available. It would work out 
approximately as follows {and you would end up with 
three separate units to power): 

2 Meters (Synthesized to 5 kHz) $ 449.00 

220 MHz (Synthesized to 5 kHz). 449.95 

440 MHz (23 channels, crystal) 349.00 

Crystals (Assuming 20 per 440 MHz radio) 120.00 

Total competitive price. $1367-95 


But wait-even at those higher competitive 
prices you'd still be missing these features 
included in the lJV-3: 

1. Full synthesis on all three bands 

2, Extra diode-programmable fixed 
channels on each band 

3- Priority scan feature on each band 
4. Everything in el single box! 


For your homework, then, ponder the following— at a 
suggested amateur net of $795,00, the Model 1346 
Drake UV-3 (144-220-440) is. to say the least, an 
incredible value. It gives you a real reason to trade UP! 


N( )W AVAILABLE: Complete UV-3 Service Schematic Brxik .,. $25.00 each. 


R. L. DRAKE COMPANY 



540 Richard St. ( Miamisburg, Ohio 45342 
Phone; (5131 866-2421 * Telex- 288-017 


Prices and specifications subject to change without notice or obligation 







Memo from Drake 


7ke 7-i/ne & 9 vfitiwe commuiftcemns 


ing ui amateur radio ' i no receiver province 
l omplete general coverage' front l.A thru iO 
\UU — no gaps and no range crystals needed* 
With the plug-in AUX-7 pc board, coverage 
can Lx: extended from 1*5 MHz down to U‘ 

MHz I Now that's general coverage 11 

The TR-7 transoms on all amateur bands 
LOCI tliru H> meters, and can be programmed 
on any 8 additional 5fJ0kHz ranges in the [if 
spectrum for legitimate tint-of-band coverage 
suc Iv a s MARS, itm bassy, fmu r e band eXj m n- 
sums, etc. Up to four positions ol independent 
receive selectivity, combined with full pass- 
hand tuning, allow tailored reception of ew, 
RTTY, ssh and a-m* A special built-in U>w 
distortion a-m detector, with optional b.Dkti/. 
crystal filter, makes ‘'SWL-uig" with stations 
such as UBC, VGA, etc, a genuinely pleasant 
surprise. 

The special TR-7 receiver front end, with 
us high intercept |™int, means you can pick 
many weak amateur signals from aimd the 
super-power shortwave broadcasters, J hose 
weaker stations could be completely lost with 
conventional receiver designs, 

HATCHED ACCES SORIES - The 1 kW Drake 
MN-27QO Antenna Matching Network covers 


along with coax feed systems. A 25U wan 
version is the MN- 7, * The W^M Wattmeter 
has rf power scales from 20 to 2(XK ) watts, 
and even a direct-reading VSWR scale. It's 
an accurate and convenient accessory Iur any¬ 
one's station. • The PS-7 Ac Power Supply 
can lie switch-programmed for most primary 
voltages Irom 9(J thru 2b-} volts* No soldering 

It includes automatic 

1 cur- 
with 


or jumpers necessary 
protective circuitry Jor both voltage and 
rent. Compare the weight of the PS-7 wL 
other supplies, and you'll know it's real' 

The RV-7 Remote VFO provides split fre¬ 
quency control for the TR-7 with a spot 
button for convenience* * Even the the TR-7 
has a built-in speaker, the addition of the 
MS-7 Speaker provides greater audio fidelity. 
# The custom-designed 70 £7 Dynamic Desk 
Mike provides proper impedance and audio 
characteristics for the TR-7; fully wired lor 
VOX and PTT, • And don’t forget the DL- iUU 
/ DL-lOfXJ "Dry" Dummy Loads-they really 
are handy. # The FA-7 Cooling I an can be 
installed on both the TR-7 and PS-7 for high 
ambient temperature environment or for con¬ 
tinuous duty R I TV or SSI V applications. 

V Drake L-7, 160 thru 
mge Linear Amplifier. 


? ° receive a «« **. ft* l,„e **** seno „ ame anrf dafe o/ , uW , M ,, 0 „ , fl 


sua/ect to change 
vtilhout nonce or obligation 


R.L. DRAKE COMPANY 



S40 Richard St.. Miamisburg. Ohio 45342 
Phone: (513) 866-2421 - 288-017 

























10 / 80 -watt amplifier 


for 2 meters 

Design of an 
rf-activated, 

power-selectable, 
2-meter amplifier 
intended for use 
with a 2-watt fm 
handie-talkie 

It all began rather innocently. My good friend Jim 
Fisk, WB6YED (no relation to ham radio's editor), 
won a pair of Motorola HEP S3041 40 watt vhf power 
transistors at a prize drawing during the 1975 Dayton 
Hamvention, Several of us who were with him 
envied his good fortune, and we wondered what he 
would do with his new treasures. Months later, dur- 
iny a visit to JinYs home, I got my answer. 


I Jim had a 2-watt, hand-held fm transceiver he 
wanted to use in his car with a separate microphone. 
He envisioned a package that would produce either 
10 or 80 watts output for 2 watts of drive, depending 
on his distance from the station he wanted to talk to, 
In addition, T/R switching had to be accomplished 
without a separate control line between the trans* 
ceiver and the power amplifier. As Jim described 
what he was thinking of, I had the feeling he was go- 
ing to ask me to tackle the job, which he did. Since 
he had been more than generous with his time and 
resources when I needed them, I was glad to help. 
Putting together his requirements, I came up with 
the block diagram shown in fig. 1. The power ampli¬ 
fier had to have enough gain to produce roughly 80 
watts output from 2-watts input; this amounts to 16 
dB gain. A little more gain wouldn't hurt, because 
there are sure to be losses between the input to the 
entire circuit and the input to the power amp. The 
attenuator is switched into the circuit when low- 
power operation is desired. As it turned out, the 
attenuator wasn't that simple. 

The requirement that transmit-receive switching 

By Edward J. Paragi, WB9RMA, 14539 U.S. 
Highway 24 East, New Haven, Indiana 46774 
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be done without control fines necessitated the use of 
some type of rf actuated T/R switch to put the pow 
er amp in the circuit during transmit operation* Dur¬ 
ing receive the entire amplifier is simply bypassed 

with a coaxial line. 

» 

circuit description 

I started the project by building the basic power 
amplifier. The HEP S3041 is equivalent to a 2N6084. 
A pair of 2N6084s at 150 MHz can be driven to 80 
watts output with 25 watts input. This amounts to 5 
d8 gain; a driver capable of at least 11 dB gain is nec¬ 
essary to ensure a full 80-watt output from 2 wafts of 
input. Since it suited my needs so well, f used the 
two-stage amplifier circuit and layout described in 
the Motorola Application Note AN-585, with as few 
differences as possible. } A 2N6G83 was used for the 
driver in the amplifier described in the application 
note. Lacking a 2N6083 I used a 2N6136, a 25-watt 
uhf device useful to over 500 MHz and readily avail¬ 
able to me. 

The initial attempt at the amplifier was a copy of 
the layout described in the application note (see fig. 
2). If was unstable for ail but low drive levels* Any 
output greater than a few watts was accompanied by 
a healthy spur approximately 5 MHz from the desired 
frequency and several other spurs of lesser ampli¬ 
tude. including one at 5 MHz. I had used a uhf device 
for the driver, and so this was not entirely unex¬ 
pected. 

The choke/bead combinations in the transistor 
base circuits are used to suppress spurious oscilla¬ 
tions as well as to provide dc return paths for the 
bases. Ferrite beads are low- y inductors at vhf and, 
as such, make excellent broadband chokes. At lower 
frequencies, such as the high-frequency bands, the 

Amplifier with the dust cover removed* The rf input is on 
the left side, the 10/80 watt control connector is in the 
upper left, and the 12 volt connections are in the upper 
right. The T/R circuitry is in the lower left portion of The 
chassis. 



• * - a 


resistance of ihe beads decreases while the induc¬ 
tance increases. The result is an increased (>* Uhf 
transistors exhibit tremendous gain in the high fre¬ 
quency region, and high q circuits are an invitation 
for them to Take off. The solution consists of adding 
10-ohm resistors in shunt with the choke/bead com 
binations to guarantee a low Qat lower frequencies. 



fig* 1* Block diagram of the 10/30 watt amplifier for 2 
meters. The switched attenuator is used to vary the drive 
level into the amplifier to switch between TO- end 80 watt 
power levels. 

Another addition to the circuit in the Motorola 
Application Note is the parallel tank circuit {LI and 
C?) at the input to the amplifier, it helps reduce any 
second- and third harmonic energy coming from the 
hand held transceiver* 

After tuning up the completed amplifier, I had 80 
watts output for 1 watt of drive. This was more gain 
than necessary, since 2 watts were available. Rather 
than detune the amplifier, I decided to put some 
attenuation in the circuit for high-level operation. 
Using an input of 2 watts, 2.6 dB of attenuation 
results in an output of approximately 80 watts, while 
10 dB of attenuation provides an output of approxi¬ 
mately 10 watts* 

The switched attenuator shown in fig. 1 is drawn 
schematica/fy in fig. 31 Ah It is a tee configuration in 
which PIN diodes are used to add or remove resistors 
that are in parallel with the elements of the attenua¬ 
tor. PIN stands for M P-intrinsic-N H ’ and describes 
regions of P and N semiconductor material that have 
a piece of undoped or "intrinsic" silicon sandwiched 
between them. This construction gives the PIN diode 
its unique properties. For low-frequency signals, the 
device behaves like a conventional PN junction 
diode. At uhf, the diode is a current-controlled rests 
tor. For high-forward current, the series resistance is 
low. For low-forward current, the series resistance is 
high. Reverse biasing the PIN diode further raises its 
series resistance. An idea/ PIN diode should not recti¬ 
fy rf, but in the real world these diodes do rectify and 
this must be dealt with in rf-switching applications. 

For 80 watts of output, the series PIN diodes, CR5 
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and CR6, are forward biased, and shunt PIN diode, 
CR7, is left off. For 10 watts of output the series 
diodes are left off while the shunt diode is forward 
biased. The calculated equivalents of the two condi¬ 
tions are shown in figs. 3(B) and 3(C). The resistor 
values for the attenuator were chosen so the impe¬ 
dance looking in either direction would be close to 50 
ohms. It is important that a good grade of carbon- 
composition resistor be used for the elements in the 
attenuator that carry rf current, and also that leads 
are kept as short as possible. Because of stray ele¬ 
ments, this type of attenuator becomes more difficult 
to construct as frequency is increased. Two meters is 
probably getting near the practical limit. 

The last block in fig. 1 is the rf detector and T/R 
switch. The detector, CR3, is simply a rectifier with a 
low enough reverse recovery time to be effective at 
150 MHz. The rectified rf signal is used to forward 
bias the relay driver, Q1, which in turn energizes K1 
during transmit operation. The relay closes when 
approximately 0.7 watt of power is fed to the input 
jack of the amplifier. The relay contacts are used to 
switch the bias to the PIN diodes in the actual T/R 
switch. These PINs are CR1 and CR2 at the amplifier 
input, and CR8 and CR9 at the output. 

For simplicity, a relay was used instead of solid- 
state bias switching. W9KHC pointed out in his arti¬ 
cle that the dc reverse bias on a PIN diode should be 
equal to the peak rf voltage across the PIN in ques¬ 
tion.^ For CR9, which is reverse biased during trans¬ 
mit operation, this would amount to 88 volts, assum¬ 
ing 80 watts is being delivered to a 50-ohm load. A 
higher load impedance would require a higher bias 
voltage. If a PIN diode rectifies when the reverse bias 
is not great enough, it will conduct and be destroyed 
due to excessive power dissipation. However, if the 
PIN diode bias line is just left open, any rectified cur¬ 
rent will tend to reverse bias the PIN and protect it. 
Open is the key word here. A set of open relay con¬ 
tacts is much better than a reverse biased switching 
transistor, which has some measurable leakage. 
Since the relay was employed, it eliminated the need 
for a high-voltage supply which would require an in¬ 
verter for 12-volt mobile operation. With the arrange¬ 
ment shown, T/R switching is accomplished using 
the same dc supply that powers the amplifier. 

component selection 

Since the construction of this power amplifier in¬ 
volves relatively high power levels and frequencies, a 
discussion about the components used is in order. 
The PIN diodes used in the T/R switch and attenua¬ 
tor are general-purpose diodes for uhf work. They 
should have a low series resistance when forward 


biased, since they contribute directly to insertion 
loss. The MA-47047 typically has 1.5 ohms of resis¬ 
tance at 30 mA of forward bias, while the MA-47080 
has a resistance of 0.45 ohms at 100 mA. In addition, 
the minority carrier lifetime should be roughly 10 
times longer than the period of the lowest frequency 
in use. This prevents rectification if leakage occurs. 
The low-power PIN diodes used in the construction 


HIGH POWER 
BIAS 




fig. 3. Schematic diagram of the switchable tee attenuator 
is shown at (A), while IB) and (C) respectively, show the 
effective attenuators for high power 12.6 dB) and low power 
(10 dB). 


of this project were in a pellet-style case. The 
MA-47047 comes in a lead-style case similar to that 
of a signal diode. Either type will work — just keep 
lead lengths short. The MA-47110 could be substitut¬ 
ed for the MA-47047. 

PIN diode CR8 must have a high current rating 
because it carries the output power of the amplifier. 
It will get fairly warm and should be heat sinked 
directly to the output connector via C38. Transferring 
heat through a capacitor may seem unconventional, 
but it is accomplished with a wafer-style capacitor. 
Wafer capacitors are a truly leadless capacitor with a 
ceramic dielectric. They are especially well suited for 
bypass and coupling applications where tolerance is 
not critical. The 1000-pF units used in this project are 
little squares about 4.1 mm (0.16 inch) on a side and 
0.76 mm (0.03 inch) thick. The two large surfaces are 
metallized with a silver compound so they can be sol- 
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Detail of the circuitry near the rf input connector showing PIN diodes and ceramic wafer capacitors attached to the connector 


dered. It is a good idea to handle the capacitor with 
fine tweezers so that oil from your hands doesn't 
make soldering difficult. For best results, the wafers 
should be soldered using a silver-bearing solder and a 
very small iron tip. Ordinary tin-lead solder is likely to 
leach away the silver and make soldering impossible. 
Alpha Metals is one company that produces a 62 per 
cent tin, 36 per cent lead, and 2 per cent silver solder. 

Another uncommon capacitor used in the amplifier 
is the ceramic chip. Chip capacitors are made from a 
material similar to the wafer capacitor dielectric. 
They are small cubes approximately 2.5 mm (0,10 
inch) on a side with a pair of opposite sides metal¬ 
lized to accept solder. These parts are available in tol¬ 
erances as fine as ± 1 per cent, in addition, they are 
also leadless and have very low loss. Due to their 
high Q(low loss), they are capable of carrying sever¬ 
al amps of rf current where other types of capacitors 
would quickly go up in smoke. Since all of this comes 
at a price, chips were used only at the higher power 
levels in the amplifier. 

A less expensive part is the capacitor made by 
Unelco which Motorola used in the application note. 
This is a silvered-mica type and is suitable for use at 
high power levels. It is physically quite large com¬ 
pared with the ceramic chip, but that is not a draw¬ 


back for most applications. To reduce the effect of 
lead inductance of higher value capacitors (which 
have low reactance), it is often possible to parallel 
two capacitors, as in the case of C25 and C26. 

The coaxial cable used to bypass the amplifier on 
receive is a solid-jacket type used because it was 
available. Any good 50-ohm cable can be sub¬ 
stituted* 

protection circuitry 

Many high-power, solid-state rf amplifiers have 
protection circuitry to reduce rf drive, or completely 
shut down the amplifier, when a high vswr is sensed. 
Since this amplifier was designed for a specific instal¬ 
lation, the extra circuitry was not included. A load 
vswr of 2:1 or less should be adequate for the design. 

Another circuit commonly associated with high- 
power amplifers is a thermal protection circuit. These 
circuits sense high temperature, usually near the out¬ 
put stage devices, and act to reduce drive or shut the 
amplifier off. Since a substantial heatsink is used and 
two-way operation is always intermittent, this type of 
circuit is not justified, if the amplifier is to be operat¬ 
ed for more than short periods of time and in a place 
where air circulation is restricted, some Thought 
should be given to a thermal protection scheme. 
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fig. 4. Amplifier test set-up. 


Additional comments on circuit protection are given 

in ref. 3. 

construction 

No attempt was made to miniaturize the amplifier. 
With the cover in place, the assembly measures 
7.6 x 14.0 x 15.9 cm (3 x 5.5 x 6.3 inches). The ampli¬ 
fier was built in "bread-board" fashion on a 
10.2x15.2 cm (4x6 inch) piece of 1.6 mm (0.062 
inch) thick epoxy-fiberglass, copper-clad board. 
Connections, which are isolated from ground, are 
made on miniature standoff insulators. This con¬ 
struction lends itself well to building power amplifi¬ 
ers, as it nearly eliminates rf ground problems. The 
heatsink may be a little larger than necessary, at 
3.8x14.0x15.2 cm (1.5x5.5x6.0 inches), but 
since size was not important, the extra area is cheap 
protection. Long pieces of wire and ferrite beads are 
held in place with RTV-type adhesive. 

Parts placement follows the general layout of the 
amplifier pictured in Motorola Application Note 
AN-585. 

The amplifier is easily installed in the trunk of a car 
and controlled from the driver's seat. A pair of wires 
and a switch are used to turn the power on. Use at 
least no. 14 (1.6-mm) AWG wire for the dc connec¬ 
tion to reduce the voltage drop from battery to ampli¬ 
fier. The output power level is controlled by three 
wires and a single-pole, double throw switch. One 
of the three wires can be the +12 volt line that sup- 


tabfe 1. Performance data for the 80/10-watt amplifier at 147 
Mhz with the cover installed. 


receive insertion loss — 1.1 dB 

drive level to accomplish T/R switching — 0.7 watt 


drive power 
output power 
current drain 
2nd harmonic 
3rd harmonic 
input swr 


low power 

2 watts 

7.2 watts into 50 ohms 

4.0 amps 

40 dB 

44 dB 

7.6:1 


high power 

2 watts 

74 watts into 50 ohms 

12.0 amps 

50 dB 

47 dB 

7.4:1 


plies the amplifier. Adding a coaxial cable to carry rf 
from the hand-held transceiver to the amplifier com¬ 
pletes the installation. 

Placing the cover on the amplifier slightly detunes 
it. This is compensated for by slightly mistuning the 
trimmer capacitors by trial and error until the per¬ 
formance with the cover on is optimized. 

purity of emissions 

Since the completion of this project, the FCC has 
issued new requirements on transmitter spurious 
radiation. For transmitters and amplifiers operating 
between 30 and 235 MHz and having more than 25 
watts of output power, all spurious emissions, 
including harmonics, must be at least 60 dB below 
the mean carrier level. The second harmonic of the 
carrier is the most important spurious output to be 
dealt with in this amplifier. Since at 80 watts output 
the second harmonic is already 50 dB below the fun¬ 
damental, a simple pi or tee network after the amplifi¬ 
er will provide enough attenuation to meet the 60 dB 
requirement. A summary of the performance data 
from the amplifier test circuit (see fig. 4) is given in 
table 1. 

acknowledgments 

I would like to thank Bob Yankowiak for his patient 
technical assistance during the construction of the 
amplifier and the writing of this article. I would also 
like to thank George Johnson, K90DF, for convert¬ 
ing my color negatives to black and white prints for 
use in this article, and my wife Karen for typing the 
manuscript. 

references 

1. "VHF Power Amplifiers Using Parallel Output Transistors," from Motor¬ 
ola Application Note AN-585, Motorola Semiconductor Products, Phoenix, 
Arizona, 1973. 

2. James K. Boomer, W9KHC, "PtM Diode Transmit/Receive Switch for 
80-10 Meters," ham radio, May 1976, page 10. 

3. "Design Techniques for an 80-Watt, 175-MHz Transmitter for 12.5-Volt 
Operation," from Motorola Application Note AN-577, Motorola Semicon¬ 
ductor Products, Phoenix, Arizona, 1972. 

ham radio 



february 1979 


17 












Normally, a table, slide rule, or a chart is used to 
find the correlation between the prefix of a call and 
the beam heading. People have a general sense of 
where a country or area is, but they are less than 
adept at translating this sense into an angular 
heading, 

I once saw a global display scheme using a bal¬ 
anced pointer driven by a pair of selsyns, one 
coupled to the mast on the tower and the other 
driving the pointer on a wall-mounted map. My goal 
was then established, to construct an electronic 
display using the existing analog voltage at the rotor 
control box. 

A completely solid-state design using available 
low cost components was a must, and the display 
had to be suitable for mounting at my operating 
desk, f considered several options for the construc¬ 
tion and presentation of the display. Personal taste 
and the builder's skill are involved in making the 
choice; a simple and effective version is described 


solid-state 

antenna 

position 

display 

Another approach 
for converting 
an antenna rotator 
to digitized readout, 
using discrete leds 
to show bearing segments 

The need for an improved indication of antenna 
heading is most apparent during contesting and DX 
chasing. Many operators have considerable diffi¬ 
culty relating the compass heading of the beam, as 
indicated on the typical antenna-rotator control 
box r to the location of a particular country on the 
globe. 


which is suitable for any home craftsman with mod¬ 
erate skills, 

principles of operation 

The Ham II provides a 13-volt signal swing which 
drives a 1-mA meter, calibrated in degrees, to in¬ 
dicate antenna position. This voltage provides an 
ideal analog signal source for digitizing with a high- 
impedance CMOS A/D converter. 

The Motorola MC14433 DVM chip was judged as 
most suitable for this display. It will accept a 0 to 
± 1,999 volt analog input voltage swing, and pro¬ 
vides a binary coded-decimal {BCO} TTL compatible 
output. In addition, it has a self-contained clock and 
provides timing pulses to drive the Tit control logic 
and decoder drivers that make up the remainder of 
the display circuitry. Low-cost BCD-to decimal driv¬ 
ers were chosen because of the display format. 

The display background itself is a polar great-circle 
map of the globe divided into twenty 18-degree sec¬ 
tors. With a 0 to 1.99 volt input signal swing and a 
maximum 360 degree rotation, each sector cor¬ 
responds to an increment of 100 mV, Each hemi 
sphere corresponds to an increment of 1 volt of ana¬ 
log input signal. For example, as seen in fig, 1, sec¬ 
tor 1 is displayed when the input potential to the 
MCI4433 has any value from 0.0 to 0,1 volt. This 
corresponds on the map to the sector between 180 
and 162 degrees in the S-SE quadrant of the Ham II 
meter scale. Likewise, sector II would be displayed 
when the input voltage is between 1*0 and 1.1 volts. 

By W. K. Springfield, AE4A, 2607 Deerdell 
Lane, Reston, Virginia 22091 
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which corresponds on the map to the sector between 
360 and 342 degrees in the N NW quadrant of the 
scale. My rationale for choosing twenty 18-degree 
sectors was 

1. the system fits the decimal system; 

2 18 degrees is roughly the beam width of many 
rotary antennas; 

3 r 18-degree sectors provide enough room for a 
beam to coast to a stop once the motor drive is 
stopped. 

Fig. 1. the block diagram, and fig. 2, the sche¬ 
matic, show the signal and logic flow from the input 
of the A/D converter to the sector indicator. The 
analog signal between 0 and 2 volts is applied to pin 
3, the analog input, from the voltage divider, R5, 
which accepts the 13 volt signal from the rotator. C3 
and R7 are used to provide RFI immunity. 

The encoded TTL data from U1 is available in a 
multiplexed form at the Qo through G 3 outputs. The 
A/D converter used in this indicator normally drives 
a four-digit multiplexed display, with the outputs Qo 
through G 3 acting as the data lines, while DS1 
through DS4 are the corresponding digit-select lines. 
For example, when the right most digit (LSBl is to be 
displayed, the DS4 line is high and the data appears 
in a BCD format on the Q lines. As the display is 
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frg. t. Functional block diagram of the solid slate antenna 
position display. The entire system is based on a 3-1/2-digit 
DVM 1C manufactured by Motorola, 



Rear view of the display showing the LEDs, diode AND 
gates, and electronics enclosure 


scanned, the appropriate digit-select line goes high 
with the correct BCD code for that digit appearing 
on the data lines. 

The analog input to this 1C is in the range of 0 to 
1.999 volts. Therefore, the left-most digit will change 
between only 0 and 1. Or, it can be thought of as 
breaking the input voltage range into two segments, 
0 to 0,999 and 1.000 to 1.999 volts. 

In my display, the left-most digit, or MSB, provides 
the hemisphere data. That is, pin 6 of U2C (or Q 3 ) is 
low for an input voltage to U1 with any value be¬ 
tween 0.0 and + 0.99 volt. This corresponds to an 
antenna heading anywhere in the S E N hemisphere. 
Conversely, pin 6 of U2C is high when the input 
voltage to U1 is any value between 1,0 volt and 1,99 
volts. This corresponds to an antenna heading any¬ 
where in the N-W-S hemisphere. 

The hemisphere data from U6 is stored m latch 
U8B by clocking the data in during DS-1 time, and 
holding it through the complete scan cycle of the 
A/D converter. The latch outputs, pins 5 and 6 of 
USB, gate the appropriate hemisphere decoder/ 
driver; U6 or U7, through NAND gates U3, U4, U5B, 
and U5C. U8B is reset after the end of each A/D 
converter scan cycle by an "EOC" pulse from pin 14 
of UT. 

To derive The appropriate 18-degree sector within 
the hemisphere, the next most significant digit of 
the A/D convener is used. As previously mentioned, 
each sector has an incremental voltage width of ap¬ 
proximately 100 mV, thus allowing ten sectors in a 
1-volt increment. The next most significant digit 
represents the correct 100-mV segment with the 
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fig. 2. Schematic diagram of the solid-state antenna position indicator. Each output from the decoder is bypassed with a small 
disk ceramic capacitor to help eliminate noise problems (see text). Cl and C2 are mylar capacitors. 
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BCD value appearing during DS2 "time" at the out¬ 
put terminals. 

During DS2 pulse, pin 18 of UT is high, U2A and 
U2B act as a noninverting buffer which drives gates 
U3, U4, U58, and U5C* These gates in turn drive U6 
or U7 to display the appropriate sector during DS2 
time. Valid input data to U6 or U7 is in a low-level 
state. This is provided when all three inputs to the 
NAND gate driver are high. The outputs of U1 re¬ 
quire the buffering because of the limited source/ 
sink current capability of the CMOS circuitry. 

With this scheme, any one of twenty sectors can 
be displayed. The DVM chip can provide A-to-D con¬ 
version on the hundredths and thousandths decimal 
value of input voltage and are presented to the 
multiplexed outputs during DS3 and DS4 time re¬ 
spectively. However, this capability is not used in 
the display application. 

The frequency of the internal clock in the DVM 
module is determined by R1 and Cl* With the values 
shown in fig. 2, the clock runs at approximately 66 
kHz, giving a conversion time of 260 ms. In simple 
terms, the conversion time is the interval required 
for the DVM circuitry to measure the analog input. 


j ■ oo nfitf oft cr'.f 



fig, 3. Timing diagram of the digital voltmeter 1C. The MSB 
data output appears on Q 3 during DS1 time In this example, 
Q t is a one for any input voltage between 0.000 and 0,999 
volt, indicating that the N E-S hemisphere is selected. The 
next most significant digit appears during DS2 time. As indi¬ 
cated, DS2 shows data for a value of G.S0 to 0-59 volt, indi¬ 
cating that the antenna is within sector 5, 



Printed circuit board within the electronics enclosure, 


compare references, compensate, integrate, encode 
data, and develop the output signals for the "3 1 2 rr 
digits. In this display application only "11/2" digits 
are used. An individual sector is displayed with five 
LEDs, The LED in series with R8 is positioned at the 
center of the display, Kansas City, and is continuous¬ 
ly illuminated. The remaining four LEDs are selected 
from the display electronics and illuminate the perim¬ 
eter of the sector, 

LEDs DA1/DB1, DA2/DB2, etc,, are positioned 
on radial lines drawn on the polar map, which is the 
background of the display panel. These radial vectors 
start at the center of the map and are displaced by 18 
degrees. 

The LEDs designated DA are mounted at the mid¬ 
point of the radial, while the LEDs designated DB 
are positioned at the ends of the radials. Diodes 
designated DC are low-cost silicon switching or low 
PiV rectifier diodes (IN4001 s) grouped in pairs to 
form a negative OR type gating circuit. 

To illustrate, refer to fig. 4, where sector A is to be 
displayed. Either U6 or U7 has been gated on during 
DS2 time, depending on which hemisphere has been 
selected, to display one of the possible twenty sec 
tors. Only one of the twenty output pins from U6 
and U7 will be in a low voltage or current-sink condi¬ 
tion, as represented by the closed switch at output 
terminal B in the driver. Current flows through R8 f 
the LED in the center of the map, the two parallel 
branches formed by DAI, DB1, DC2, and DA2, DB2, 
DC3, and the low-impedance path (closed switch} in 
the display driver. With all other driver outputs in a 
high-impedance state, no current will flow in any of 
the other radial branch circuits. 

Since the LEDs are illuminated only during DS2 
time (approximately 60 ms out of each 250-ms con¬ 
version period), the LED supply voltage had to be 
raised to a level of approximately 12 volts. The value 
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fig. 4. Diagram illustrating the current flow when sector 1 is 
selected. In this case, the appropriate output of the decimal 
driver is low, to sink current. The OR gates then determine 
which LEDS are conducting. 


for R8 was chosen to give an average LED current of 
25 to 30 mA, providing adequate illumination. Diode 
matching, to achieve uniform brilliance, has not been 
a problem. However, I suggest you order more 
display LEDs than needed and select the best ones. 

As seen in fig. 2, bypass capacitors are shunted 
across each driver output. Any disk ceramic from 
470 pF to 0.02 fiF will work. These capacitors reduce 
the slope of the driver output signal during the 
switching transient. The cable between the display 
electronics and display panel acts as an antenna, and 
hiss was detected in my SB303 on 10 meters before 
the output lines were bypassed. 

Except for the 12-volt transformer, C5, and R9, 
all components are mounted on the printed-circuit 
board. The transformer should be able to supply 


300 mA. U1 requires a negative 5-volt supply, which 
is provided by C4, C6, R10, CR2, and the two-addi¬ 
tional 1N4001s. The LM 342-5 provides a regulated, 
5-volt supply for logic circuitry. The DVM module 
requires an external reference voltage of 2,0 volts 
which is provided by CR1, R3, and R4. 

display panel construction 

Many options are open in the construction and 
layout of the display panel, depending upon the 
creativity, skill, taste, and resources of the builder. A 
rather straightforward approach yielded the display 
shown in fig. 5. The printed-circuit board is mounted 
inside a 15 x 7.5 x 10 cm (6 x 3 x 4 inch) box-type 
interlocking chassis. The box should be mounted 
on the rear of the base to provide stability for the dis¬ 
play panel and frame. 

adjustment 

Before inserting any of the ICs (especially U1), the 
+ 12, +5, -5, and the 3.2-volt reference should be 
checked. Then adjust R3 and R5 to the extreme 
counterclockwise position. Use a high-impedance 
voltmeter, 1 megohm or greater input (probe) impe¬ 
dance, when checking any terminal voltages on U1. 
Lower impedance voltmeters present a significant 
load to the circuitry resulting in erroneous readings. 
With U1 in the circuit, adjust R3 to provide +2.00 
volts at pin 2 of U1. Temporarily jump a wire from a 
+ 5 volt supply point to the A side of R5, the non- 
grounded rotator input terminal. Only sector 1 should 
be illuminated. Turn R5 clockwise about half way. 
The display should step through the 20 sectors as 
this is done, and only one sector should be illumi¬ 
nated at any one time. If the LEDs light out of se¬ 
quence, check the cable wiring between the driver 
outputs and diode gates in the display panel. If a 



© PINE BASE SUPPORTS 0 FRAME 

fig. 5. General construction plan for the display panel. The 
outline dimensions are approximate, depending on the 
frame used. Exact details of the map and framework have 
been omitted since they will depend upon the builder's 
resources and abilities. 
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series diode string on a radial vector does not light, 
check the diode gates, LEDs, and U6 or U7, If one 
hemisphere does not light, check U8, the appropriate 
input gates to the drivers U6 or U7, as well as the 
appropriate display driver. 

With the above check-out completed, return R3 


to the extreme counterclockwise position and dis¬ 
connect the +5 volt jumper to R3. Attach a cable 
from the grounded terminal of R5 on the display elec 
tronics board to terminal 1 on the Ham II control box 
terminal strip, and another lead from the other side 
of R5 to terminal 3. Rotate the antenna to 198 de 
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fig, 6 Printed circuit board pattern for the antenna position display (above) and parts placement diagram (belowl 
A printed circuit board can be obtained from the author. 
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grees in the S-SW quadrant. Approximately 13 volts 
should appear across R5 on the display input ter¬ 
minals. Carefully rotate R5 clockwise until just the 
198 to 180 degree sector illuminates. Rotate the 
antenna back through a clockwise rotation and 
watch how the sectors on the map light up as the 
appropriate compass headings on the control box 
are passed. With minor adjustments of R3 and R5, 
tracking to within 10 degrees can be maintained 
throughout the entire antenna rotation. Linearity 
of the potentiometer in the rotator can cause minor 
variations. 

I have not attempted to connect this display to 
makes of antenna rotors other than the Ham II. How¬ 
ever, with the circuit explanation given, it should be 
easy to adapt this system to other rotators as long as 
there is more than a 0 to 2 volt analog signal swing 
available to drive the display electronics. 


component procurement 

All the ICs, with the exception of U1, the Motorola 
MC14433, are readily available from most supply 
houses. U1 was purchased through Circuit Spe¬ 
cialists, Box 3047, Scottsdale, Arizona 85257, for 
under $15.00. With the influx of low-cost DVM kits, 
there should be lower costs for this item in the fu¬ 
ture. The total cost of the electronic components 
and printed circuit board came to less than $45.00. 
LEDs can be obtained at good prices when ordered in 
a quantity of 100 rather than on a per-diode basis. 

I wish to express my appreciation to Dick Keil, 
N4JU, Bob Winter , WB4AYW, and Walt Short, 
N4SW, for their advice, and particularly to N4SW 
and K4GOK for their assistance in artwork prep¬ 
aration. 

ham radio 


great-circle maps 

For the past several years I have been offering 
computer generated great-circle bearing printouts 
which have been extremely popular with DX opera¬ 
tors.* In a recent article in Ham Radio Horizons I 
discussed the use of these charts and also showed 
several great-circle maps. The great number of 
readers who inquired about obtaining azimuthal equi¬ 
distant maps prompted me to-complete work on a 
computer program I started several years ago to 
draw such maps. 

The program itself is straightforward, but the data 
base associated with it is truly staggering, consisting 
of almost 20,000 data elements. This is why I put off 
completing it for so long. The computer time re¬ 
quired to process and draw each map is much more 
than that required for the standard great-circle print¬ 
out, so the cost is slightly greater. The maps are 
printed on 11 x 14 inch paper; in addition to 
geographical data, all major political boundaries are 
shown, but no attempt has been made to label indivi¬ 
dual countries because of the enormous program¬ 
ming complexities it would entail, not to mention the 
additional cost. 

I will supply custom-made azimuthal equidistant 
maps to interested Ham Radio readers according to 
the following price schedule: 

$5.00 postpaid via 3rd class mail, worldwide 

$5.75 postpaid via 1st class mail, USA, Canada, 
Mexico 

$6.50 postpaid via Air Mail, worldwide. 

* Computer generated charts for your station location are priced at $1.00 for 
surface mail or $2.00 for air mail, and list 660 distant locations along with 
bearings, distances, and return bearings. 



Computer-drawn great-circle map centered on Greenville, 
New Hampshire. 


When ordering your map, be sure to include your 
mailing address and the location for which the chart 
is to be made. If you live in a rural area or a town of 
less than 10,000 population, carefully describe your 
location with respect to other nearby towns so your 
latitude and longitude can be determined. 

Bill Johnston, N5KR 
1808 Pomona Drive 
Las Cruces, New Mexico 88001 
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at Your Fingertips 


Get your antenna high enough with a TRI-EX 
tower and bring the world to you. 

Receive signals which you have never 
—— heard before. 


Send your call to other HAMS who 
have never heard you. 


A TRI-EX tower will give you listening 

power.calling power,....and^tay-up power. 

That means durability. 




Durability comes from TRI-EX's 25 years of 
building quality towers. These years of ex¬ 
perience combined with the latest engineering 
‘knowledge and materials are used to design 
and build towers which stay up under the 
antenna loads and wind speeds specified. 

After manufacture our steel towers are hot 
dipped in molten zinc (galvanizing), Alt expos¬ 
ed steel is covered inside and out - including 
the inside of tubing. 

Our aluminum towers are self-resistant to cor¬ 
rosion. TRI-EX TOWERS makes them all: 
GUYED TOWERS, CRANK-UP TOWERS, FREE 
STANDING TOWERS, STACKED TOWERS. 

And we will install a tower on your job site, 
on request* 

I, or write TRI-EX now for information on 
right TRI-EX tower for you. We will send 
our complete list of prices, delivery dates, 
isolation information and the name of ybur^ 
rarest dealer. Call TOLL FREE, 

Anywhere in the nation, dial: 
1-800-421-4688 

In California, dial: 
1-800-252-0207, Extension 40 


TOWER 

CORPORATION 7182 Rasnriussen Avenue, Visalia, California 93277 
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More Details? CHECK-OFF Page 126 
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phase coherent 

RTTY modulator 


Discussion of the 
need for using a 
phase-coherent AFSK system 
to generate FSK with a 
single-sideband transmitter 

With amateur activity increasing on RTTY there 
is a growing need for a quality RTTY modulator and 
demodulator to interface between the station re¬ 
ceiver and transmitter. Although some transmitters 
have provisions for a frequency shift key (FSK) input 
to the VFO circuitry, most do not. One of the stan¬ 
dard means of producing an FSK carrier on the high- 
frequency bands is to insert pure tones into the audio 
input of an ssb transmitter. An audio FSK generator 
(AFSK) will produce an FSK signal when it is applied 
to a single-sideband, suppressed-carrier transmit¬ 
ter. However, there are limitations to this technique. 

FSK problems and approaches 

In RTTY circuits, there are basically two frequency 
shifts used, a narrow shift (170 Hz) and a wide shift 
(850 Hz). The only FCC requirement is that the shift 
be less than 900 Hz. The reason for a shift at all, of 
course, is to distinguish a mark from a space, thus 
conveying information. Using digital language, the 
mark and space may be redefined as a logic one or a 
logic zero. The definition of which frequency will be 
used as a mark (one) and a space (zero) must be 
compatible between all communicators, otherwise 
the shift will be inverted from the one expected. On 
the 20-meter band, for example, the mark frequency 
is normally defined as the higher of the two fre- 


I quencies, while the space is the lower of the two. 
The mark and space frequencies are offset by 170 Hz. 

The narrow-shift mode is almost always used on 
the high-frequency bands, while some amateurs 
use the wide shift on the vhf bands. Fig. 1A shows 
the ideal frequency spectrum of a narrow-shift FSK 
signal. The bandwidth due to the information rate is 
not shown, but it will be centered on each carrier fre¬ 
quency and will have the effect of widening the FSK 
signal spectrum. The information bandwidth de¬ 
pends on the speed at which the RTTY is sent, and it 
will not be considered here. Note in this figure that 
the mark frequency is exactly 14.097875 MHz, while 
the space frequency is exactly 14.097705 MHz. This 
would be a narrow-shift FSK signal, since the dif¬ 
ference is 170 Hz. 

If the frequency determining unit in the transmitter 
is appropriately modified, a frequency shift of 170 
Hz is easily attained. As an example, an oscillator 
may be modulated by using a varicap to generate the 
required FSK signal. An alternate method, however, 
would be to modulate a single-sideband transmitter 
with pure sine wave tones. Theoretically, in an ssb, 
suppressed-carrier transmitter, (SSB-SC), if a single 
frequency is used to modulate the transmitter, a 
single frequency appears at the output of the trans¬ 
mitter. When in the upper-sideband mode, the fre¬ 
quency that appears is the sum of the modulating 
frequency and the suppressed-carrier frequency, or 
the suppressed-carrier frequency minus the mod¬ 
ulating frequency when in the lower-sideband mode. 
By changing the audio frequency, a signal can be 
generated which is FSK modulated in step with the 
audio signal. Although the signal fed into the trans¬ 
mitter is AFSK, the signal generated by the transmit¬ 
ter is a true FSK signal; only one rf frequency exists 
at a time at the output. 

There are certain demands put on the transmitter 

By Gene Hinkle, K5PA, 12412 Mossy Bark, 
Austin, Texas 78750 
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when either FSK or AFSK is used. If FSK is imple¬ 
mented by modifying the VFO, then the short-term 
and long-term stability of the shift circuits must be 
considered. Since the frequency-determining section 
of a transmitter is being modified, the circuits must 
not cause drift in the oscillator that will make the 
selected frequency unstable. For instance, if a dc 
potential is used to vary the capacitance of a varicap 
diode, the dc may have an ac ripple component. 
This ripple, from a poorly filtered dc power supply, 
will cause fm modulation to appear on the shifted- 
carrier frequency. This is certainly not desirable. 
Also, any temperature drifts in the dc control circuits 
or in the varicap diode response will cause a fre¬ 
quency change to occur in the fsk carrier fre¬ 
quencies. Care must be exercised to ensure that any 
modifications do not influence the stability of the 
oscillator. 

With AFSK modulation applied to a transmitter, 
another set of problems appear. Fortunately, these 
problems are not associated with the stability of the 
VFO, since it is not modified. However, the quality of 
the ssb generation (carrier suppression, sideband 
suppression, and sideband filter response) is im¬ 
portant. In a SSB-SC system, a double-sideband sig¬ 
nal is first generated with the carrier suppressed. 
Normally, a sharp filter is used to pass only the de¬ 
sired sideband, either the upper or the lower. Be¬ 
cause of this method, the unwanted sideband will be 
present, along with the carrier, although suppressed 
to a Idrge degree (see fig. IB). When operating an 
SSB-SC transmitter as an FSK generator, care must 
be exercised to ensure that the carrier is properly 
balanced out, and, in addition, the unwanted side- 
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fig. 1. Frequency spectrum of an FSK system on 20 meters. 
(A) shows the ideal spectrum, with the mark being the high¬ 
er of the two frequencies. In all cases, the information 
bandwidth is not considered. In IB), you can see the conse¬ 
quences of improper carrier balance and poor upper-side¬ 
band suppression when using an audio tone to generate an 
FSK signal. The spectrum when the sideband filter does not 
properly suppress harmonics is seen in |C). 
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fig. 2. Diagram of coherent and incoherent frequency shifts. 
The incoherent shift results in sinewave distortion during 
different parts of the cycle, while a coherent frequency shift 
has a smooth phase transition, resulting in less distortion. 


band is adequately filtered. Carrier null is probably 
the worst culprit, since balance circuits will change 
with time. The balance should be periodically 
checked, otherwise a continuous carrier will be 
present along with the FSK information. 

The sideband filter response is important because 
of the distortion present in the modulating fre¬ 
quency. Although a sine wave modulating frequency 
is prescribed, it is extremely difficult to attain. Even 
if a perfect (no harmonics) sine wave were used, any 
nonlinearities in the audio stage would introduce 
some distortion into the modulation. For example, if 
a frequency of 2125 Hz is used to modulate the trans¬ 
mitter, the sideband filter should suppress the sec¬ 
ond, third, and other high-order harmonics. Fig. 1C 
shows the effect of insufficient harmonic suppres¬ 
sion when a mark or space frequency is being trans¬ 
mitted. As was mentioned earlier, even a pure sine 
wave injected into the transmitter audio input will 
end up distorted because of preamplifier nonlinear¬ 
ities. This preamplifier induced distortion will be re¬ 
duced somewhat due to the response of the side¬ 
band filter. If a low audio frequency is used for the 
mark or space, the second and third harmonic may 
fall into the passband of the sideband filter. If, on the 
other hand, the mark and space frequencies are 
chosen to be high enough in the response band of 
the filter, the sideband filter will reject the harmonic 
energy created by signal distortion. 

The importance of undistorted wave forms is clear 
when considering the frequency spectrum of an 
FSK signal. Too much distortion and the harmonic 
content is more than the filters can adequately re¬ 
move. Thus, steps should be taken to ensure that a 
reasonably clean modulating waveform is applied to 
the audio input of the transmitter. At the time of the 
frequency shifts, the phase transitions from one 
frequency to the other should not contain disconti¬ 
nuities which would contain energy at frequencies 
other than the space or mark frequencies. This basi- 
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cally means that all space and mark frequency 
changes should be done smoothly (see fig. 2). One 
way to guarantee this is to always change phases at 
a zero-crossing of the signal. Using this approach, 
the audio modulating signal will always change fre¬ 
quency at the same phase point in all information 
transitions. 


and higher-order odd harmonics cause distortion. 
The lowpass filters are designed to attenuate the 
third harmonics by 40 dB. The third harmonic of a 
squarewave is normally 10 dB lower than the funda¬ 
mental, so this additional 40 dB should put the third 
harmonic 50 dB below the fundamental. Of course, 
in practice, this may not be obtained, but the low- 



fig. 3. Block diagram of an AFSK generator capable of coherent frequency shifts. Lowpass filters reduce the harmonic content 
to acceptable levels. 


A block diagram of an AFSK generator is shown in 
fig. 3. The generator begins with an oscillator set to 
twice the needed frequency. When a mark or space 
is needed, the oscillator's frequency is adjusted for 
the proper frequency change. A divide-by-two cir¬ 
cuit generates the correct frequencies for the AFSK 
output waveform, with a lowpass filter removing ob- 
jectional harmonic energy from the square wave — 
resulting in a near sine wave output. 

Because a square wave is used, the even har¬ 
monics theoretically do not exist. Thus, only the third 


pass filter response coupled with the bandpass re¬ 
sponse of the sideband filter in the transmitter should 
give satisfactory suppression of all harmonics. It 
should be noted that the mark and space frequencies 
chosen (2125 and 2295 Hz) must be within the re¬ 
sponse of the sideband filter in the transmitter. 
Otherwise, these frequencies will be attenuated. 

There is nothing magic about these modulating 
frequencies. Frequencies of 1800 and 1970 (170 Hz 
shift) could have been used. However, the receiver 
demodulator must be matched to these same fre- 



fig. 4. Schematic diagram of the AFSK generator described in the text. The active filter removes harmonic energy while the flip- 
flop synchronizer only allows phase coherent frequency shifts to occur. All parts associated with the 555 oscillator should have a 
low temperature coefficient to reduce frequency drift due to temperature change. 
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quency pairs, This assumes that the receiver-trans¬ 
mitter combination operates on the identical fre¬ 
quency. 

circuit description 

A circuit which reflects the block diagram just dis¬ 
cussed is shown in fig. 4. The ubiquitous 555 astable 


will guarantee a 50 per cent duty cycle. The other 
half of this dual-D flip-flop is used as the input data 
synchronizer. The mark or space input will affect the 
frequency of the 555 only when the output of the 
divide-by-two changes state. Thus, all frequency 
shifts are synchronized by one well-defined phase 
point in the oscillator's period. The divide-by-two cir- 
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fig, 5. Foil pattern {above) and parts placement diagram IbeJow) for the phage 
coherent RTTY modulator. 


oscillator is used as the frequency generator. Two 
miniature potentiometers are used to adjust the mark 
and space frequencies tactually twice the required 
frequencies). By inputting a logical one or zero, tran¬ 
sistor G1 turns on H changing the RC time constant. 
For the 555 oscillator, the frequency of oscillation is: 

p- L 44 
f R1 + 2R2)CI 

where R1 is the parallel combination of the resistors 
used for frequency setting. Normally, the frequency 
of the 555 is set to twice the mark and space fre¬ 
quencies. U2 is used as a divide-by-two circuit which 


cuit is easily disabled, creating a convenient method 
of gating the oscillator. This is useful for gating the 
oscillator off and on to a CW identification* G2 and 
G3 simply buffer the input, which inhibits the divide- 
by-two. U3 and U4 are used as a dual-stage, active 
iowpass filter. These filters each have a two-pole 
Butterworth response. Each Iowpass response re¬ 
sults in a 40 dB per decade roll off characteristic. In 
tandem the responses add, yielding and overall 80 
dB per decade response. The Iowpass filters use in¬ 
expensive 741-type operational amplifiers. The last 
output of the filter is attenuated by R3. This potenti¬ 
ometer can be adjusted to set the output drive level 
feeding the audio input of the transmitter. 
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The circuits are powered from a 12- to 15-volt dc 
source. The voltage reference for the oscillator sec¬ 
tion, however, is regulated by a three-terminal reg¬ 
ulator to ensure that voltage fluctuations will not 
influence the frequency of oscillation. Even though 
the 555 oscillator has a specified 0.1 per cent volt 
tolerance to power supply change, I have found it 
best to regulate the power source to remove any 
problems with errors due to this change. If you use 
a well-regulated power supply, the 7805 three- 
terminal regulator may be omitted and a jumper wire 
installed. 

Layout of the circuit is not critical since only audio 
frequencies are generated. A printed-circuit-board 
foil pattern is shown in fig. 5. The power bus should 
be filtered to remove dc transients which might be 
propagated from other circuits attached to the same 
power source. A typical power supply is shown in 
fig. 6A. Also shown is a circuit which may be used 
to convert a TTY current loop to the proper voltage 
for driving the modulator input. For those who wish 
to duplicate this modulator, a circuit board is being 
made available.* 

adjustment 

Once the circuit is constructed, checkout is rela¬ 
tively straightforward. A 12-15 volt power supply 
should be connected between the power input and 
ground. Since the "shift direction" is jumper pro¬ 
grammable, one or the other polarity for the shift 
direction should be selected. If needed, a single¬ 
pole double-throw switch could be used to remotely 
select the shift direction. Assuming pin 12 is se¬ 
lected for the shift direction and no "Data-in" signal 
is present, Q1 will be turned off. With Q1 off, the 
"Low-Adj" potentiometer should be adjusted for an 
output frequency of 2125 Hz. This frequency can be 
measured at the FSK signal output port, or moni¬ 
tored at pin 2 of U2. Once the frequency is brought 
into the proper range, "Data-in" should be con¬ 
nected to a logic one level. Q1 will now turn on, and 
the "High-Adj" potentiometer should be adjusted 
for an output frequency of 2295 Hz. 

If no signal appears at the output or at pin 2 of U2, 
measure the level at pin 6 of U2. It should be at 
ground potential when no "Gate" signal is present. 
If it is not at ground potential, 02 and Q3 may be the 
wrong type or inserted improperly. If the frequency 
can not be adjusted to the proper range, Cl may be 
at fault. Since Cl determines the timing, only a high- 
quality capacitor should be used. Any temperature 
drifts of this capacitor will create a proportional drift 
in the oscillation frequency. Although a 0.01-/xF ca- 


*A predrilled, single-sided printed circuit board is available for $5.00 post¬ 
paid from I/O Engineering, 12412 Mossy Bark, Austin, Texas78750. 


pacitor is shown, slight variations of this value are 
permissible due to the use of potentiometers for 
determining the frequency. However, extreme varia¬ 
tions may not work because of the limited range of 
the potentiometer adjustment. Therefore, if the fre¬ 
quency will not adjust to the exact frequency need¬ 
ed, try using another capacitor for Cl. If all else fails, 
a smaller-value capacitor could be paralleled with 
Cl to "fine tune" the frequency. 
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fig. 6. Typical power supply 
for use with the RTTY mod¬ 
ulator is shown in (A). A TTY 
current loop interface, using 
an op-isolator, is shown 
in (B). 
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After the oscillations are set to within the tolerance 
wanted, go back and check the frequencies as the 
"Data-in" line is switched fromi a logic one to a logic 
zero. The "Gate" signal input can next be checked 
by connecting a logic one voltage to the input. The 
output oscillations should cease. Note, if the op¬ 
posite logic polarity is needed for the disable gate 
input (logic zero for disable), Q2 and R4 can be 
eliminated, but be sure to jumper between the col¬ 
lector and base of Q2. This is why two transistors 
are used in the Signal Gate circuit, to allow for the 
option of inverting the gate signal. 

I should mention that the 4013 dual flip-flop is a 
CMOS device. Thus, care should be exercised when 
handling the unit because static buildup can damage 
the sensitive MOS input transistors. Also, beware of 
bargain basement CMOS devices. I have seen some 
ICs purchased from outlets which by no means met 
specifications. All outputs should swing from the 
power supply potential, for a logic one, to practically 
ground potential, for a logic 2 :ero. This assumes no 
current is being "sourced" or "sinked" by the out¬ 
puts. If the CMOS device does not meet this simple 
criterion, send it back; it is defective. 

I hope this will clarify the AFSK approach for gen¬ 
erating FSK with single-sideband equipment. The 
pitfalls to avoid should be recognized for compliance 
with FCC regulations and for reducing interference 
on the amateur bands. 

ham radio 
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time-current charging 


of nickel-cadmium 

batteries 

Time-current charging: 

a technique 
for quickly charging 
nickel-cadmium batteries 

Want to charge sealed, nickel-cadmium batteries 
quickly and safely? The dump, time-current charging 
method is not new, but it seems little known by many 
people using nickel-cadmium batteries in electronic 
equipment. 

Sealed nickel-cadmium cells may be charged and 
discharged at very high rates (high currents), if cer¬ 
tain rules are observed. When discharging, overheat¬ 
ing of the cells should be avoided. Not letting them 
get too hot to handle is a safe rule. (Note: Cells used 
in portable soldering irons are effectively short cir¬ 
cuited by the low-resistance soldering element; for 
short periods, they may supply hundreds of amperes 
without damage.) 

In the case of charging, the same rule applies — 
with one major limitation. This limitation is that high 
currents must be avoided when the cell is near or 
above full charge. When above full charge, the cell 
will produce gas if it is charged at a rate above 10 per 
cent of its (one hour) ampere-hour (A-H) rating. In 
most cases, this is the recommended slow-charge 
rate and is the rate that can be used for prolonged 
periods of overcharging without apparent damage.* 

*lf you are going to trickle charge batteries during idle periods, a rate of 1 
per cent of ampere-hour rate would probably be more reasonable. 


Open cells are not an altogether different matter. 
Most of this article applies also to that type of cell. 
However, the following items are important if you 
use open cells. Always open the filler vent when 
charging; do not trust any automatic vent that may 
be provided. Unless the cell has leaked, add only dis¬ 
tilled water to bring the electrolyte back to the proper 
level. Charge the cell until it freely “outgasses"; that 
is, until many bubbles start to rise in the electrolyte. 
The dump, time-current charging method can be 
used with open cells. However, since the gas 
pressure problem does not exist and a good “full 


4 X AMP- HOUR RA TING 



fig. 1. The dump circuits in this diagram can be varied to suit 
any situation. If the batteries are not soldered into the cir¬ 
cuit, a simple battery holder, with dumping resistors 
soldered across the terminal, can be used. A voltmeter can 
be used to measure the cell voltages. Discharge each cell to 
about 0.5 volt; at 0.5 volt, the cell has less than 5 per cent of 
its full charge. 


By George A. Wilson, WIOLP, 318 Fisher 
Street, Walpole, Massachusetts 02081 
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charge” indicator does exist, the method is not very 
useful. 

time-current charging 

The basics of this system are to first completely 
discharge the cell and then to recharge it to less than 
100 per cent full charge with a known high current 
for a specific length of time. It may be used at this 
point, or, if full capacity is required, charging may 
continue at the normal 10 per cent rate. 

To avoid reverse charging, it is very important that 
fast discharging be done individually on each cell. If 
you are working with a battery of cells, a jig must be 
made to separately discharge the cells. Even at nor¬ 
mal discharge rates, care must be taken not to dis¬ 
charge cells connected in series. In some cases, the 
discharged cells are reverse-charged and frequently 
become reverse-polarized. When this occurs, the cell 
will not recharge in the normal manner; it will retain 
its reverse polarity. Sometimes the cell can be 
brought back to normal polarity by giving it a massive 
charge in the proper direction. Typically, half-ampere 
cells are charged at rates of several amperes for a few 
minutes. This "cure" works in many cases, but the 
reliability of the cell is questionable from that 
point on. 


Table 1. Resistance values needed for a cell discharging 


system. 


discharge 



cell 

A-H 

current 


minimum 

size 

rating 

amperes 

resistance 

wattage 

D 

3.5 A-H 

12.0 

0.1 Ohm 

25.0 Watts 

C 

1.5 

6.0 

0.2 

10.0 

AA 

0.5 

2.4 

0.5 

5.0 

— 

0.25 

1.0 

1.2 

1.0 

charging 





Charging is most effectively done with the cells 
connected in series. This allows a single charger to 
put the same charge current through all of the cells 
simultaneously (see fig. 2). Charging can be done at 
currents as high as 50 times the one-hour ampere- 
hour rating of the cell; a 150-mA cell can be charged 
at 7.5 amperes. The charging time is calculated as 
follows: 

A H rating 

time = --.- 

charging current 

_ 0.150 A H 
7.5 A 

= 1.2 minutes 


dumping 

Discharging (or dumping) can be safely accom¬ 
plished at four times the rated one hour A-H current. 
Typically, a four A-H cell can be safely discharged at 
16 amperes. In this case, a full charge will take about 
fifteen minutes to dissipate. If the cell is less than ful¬ 
ly charged, correspondingly less time will be re¬ 
quired. Satisfactory values of resistance for several 
popular nickel-cadmium cell sizes are given in table 
1. The circuit for discharging single or multiple cells is 
shown in fig. 1. 
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fig. 2. Diagram of a simple charging circuit. Commercial 
chargers can be used, or a simple transformer/diode circuit 
can be built. 


This short a time, however, is an extreme that 
should be avoided because of the timing accuracy 
required. Missing by a few seconds could lead to an 
accident. A misrating on the cell could be equally 
dangerous. If you choose a rate of five times the A-H 
rating, the time would be 12 minutes and the time 
tolerances become reasonable. Plus or minus one 
minute will result in about 10 per cent of full charge. 

At any rate of charge, the 100 per cent charge time 
may be calculated using the previous formula. 
Although the prime advantage of the dump, time- 
current charge method is speed, somewhat slower 
discharge and charge rates will tend to be safer than 
high rates, which may ruin a battery if care is not 
used. I strongly recommend that a timer be used to 
turn off the charger, rather than trusting the clock¬ 
watching method, 
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GET MORE 
THAN YOU 
BARGAIN FOR 


at a TEN-TEC franchised dealer 

Buying amateur radio equipment is more than looking for the best price It’s all 
the extras you get from an involved, active dealer who has your best interests 
at heart—a TEN-TEC franchised dealer 

• FREE HELP - GOOD ADVICE 

Investing in amateur radio equipment is a substantial move in personal 
finances, so it pays to get all the advice and help you can. Your TEN TEC 
dealer has been franchised because he s the kind of expert we want to 
serve you — knowledgable. honest, willing to spend the time you need to 
make the right decision. 

• FULL LINE DISPLAY 

i here's no substitute for a first hand took and trial when it s time to select 
your new gear. And your TEN-TEC dealer has our major models on 
display - even the manuals for each so you can check out every detail, 
every specification 

• FAST DELIVERY 

Part of the joy of buying anything is taking it home with you Once you've 
made up your mind, there s usually no need to wail for delivery with a 
TEN TEC dealer He will either have your model in stock I if it is an 
established oneh or be among the first to receive new products 

• FAIR PRICES 

Your TEN-TEC dealer is in business to make a living I fis best price will be 
a fair price—one that is satisfactory to both of you That way he will stay in 
business to provide all the services you want new products, stores of 
needed items for emergencies, help foi beginners, and iusr being there 
when you need him 

• FREE WARRANTY SERVICE 

The TEN-TEC warranty is one of the most liberal in amateur radio, simple 
to understand, and fair And your TEN-TEC dealer is ready to provide 
complete warranty service to your satisfaction —most of the time without 
your having to return anything to the factory 

• AFTER WARRANTY SERVICE 

Your TEN TEC dealer won t forget about you if trouble anses. He s right 
there with the facilities to get you back on the air quickly And he does it all 
at reasonable cost 


You can count on your TEN-TEC dealer— he's franchised by the TEN TEC 
factory because he s a man who is ready to help —to give you more than you 
bargain for 
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Maryland 

The Comm Center, Laurel 
Electronics Inll Service Corp . Wheaton 

Massachusetts 

C B Wilkins Company, Greenfield 
Tufts Radio Electronics. Medford 

Michigan 

Purchase Radio Supply. Ann Arbor 

Radio Supply & Engineering Co,. Detroit 

Omar Electronics, Durand 

Radio Parts Incorporated, Grand Rapids 

Ferris Radio. Hazel Park 

H R Electronics. Muskegon 

Minnesota 

El ec f runic Ce n ter I n corpora ted, Min nea pol i s 

Mississippi 

Electronic World Incorporated, Pascagoula 
Communication Services. Philadelphia 

Missouri 

Henry Radio Butter. Butler 
BursteirvApplebee Company, Kansas Oty 
Ham Radio Center Inc , Si Louis 
Mid-Com Electronics, Si Louis 

Montana 

Conley Radio Supply. Billings 

Nebraska 

Communication Center, Lincoln 
Omaha Amateur Center, Omaha 

Nevada 

Communications Center West, Las Vegas 

New Hampshire 

Evans Radio Incorporated. Concord 

Evans Radio Inc , Nashua 

Evans Radio Incorporated, Portsmouth 

New Jersey 

Atkinson El Smith, Eatontown 
Radios Unlimited, Somerset 

New York 

Adirondack Radio Supply Amsterdam 

Caledonia Community Outfitters* Caledonia 

Etam Bone, Dewitt 

Grand Central Radio, New York 

Jr's CB Radio Supply. Rochester 

Radio World, Rome 

Elam Shack Electronics, Watertown 

Hirsh Sales Company. Willramsvilte 

North Carolina 

Georgetown Communications Asheville 

Bi Comm, Greensboro 

Slep Electronics, Otto 

Bob's Amateur Radio Center Salisbury 

Ohio 

Amateur Electronic Supply, Cleveland 
Amateur Radio Sales El Service, Columbus 
SREPCO Electronics. Dayton 
Marietta Radio & IV Supply Inc . Marietta 
Ken Mar Industries, North Canton 
Universal Amateur Radio Inc . Reynoldsburg 
Richard Brock, Shaker Heights 


Oklahoma 

Oklahoma Ham Shack. Oklahoma City 
Radio Store, Oklahoma Citv 
Radio Incorporated, Tulsa 

Oregon 

Oregon Ham Sales. Albany 
Portland Radio Supply. Portland 

Pennsylvania 

Supelco Inc., Bellefonte 
Clegg Communications, Lancaster 
Tydings Company, Pittsburg 
Electronic Exchange, Souderton 
Hamtronics, Trevose 
I lam Buerger Inc. Willow Grove 

Rhode Island 

Budlong Marine. Cranston 

South Carolina 

ANR Electronics. Newbeny 

South Dakota 

Rurghardt Amateur Center, Watertown 

Tennessee 

John Franklin Enterprises. Chattanooga 
Arson. Madison 

Germantown Amateur Supply. Memphis 
J Iron. Springfield 

Texas 

AGL Electronics Incorporated, Dallas 

Electronics Center Inc , Dallas 

Electronic Service Company. Etemendorf 

Hardin Electronics, Ft Worth 

Tracy's Electronics, Ft Worth 

Andy Electronics. Houston 

Madison Electronics, Elouston 

Multi Communications. Houston 

J-T Electronics, Plano 

Jay Huckabee Company, Snyder 

Jung & Perkins Corporation. Tyler 

Virgin Islands 

Electronics Unlimited Inc,. St Thomas 

Virginia 

Arcade Electronics Inc , Annandale 

Priest Electronics, Norfolk 

Radio Communications Company, Roanoke 

Washington 

Amateur Radio Supply Company, Seattle 
Consumer Communications, Sea tile 

Wisconsin 

Amateur Electronic Supply, Milwaukee 

Canada 

R & $ Electronics, Dartmouth. Nova Scotia 
Ham traders Incorporated, Downsview. Ontario 
WSI Sales Company. Kitchener, Ontario 
C. M Peterson Company Ltd , London, Ontario 
JaC'Tenna Elec Iron ique, Tracy P Quebec 
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TEN-TEC , INC. 

SEVtERVILLE, TENNESSEE 37862 

EXPORT 5715 LINCOLN AVF CHICAGO. IU (,11646 



DSI 


DSI INSTRUMENTS INC. 


DSI INTRODUCES 

THE FIRST FULL LINE OF FREQUENCY COUNTER ACCESSORIES 


Performance You Can Count On 


DON'T SCRAP THAT OLD FREQUENCY COUNTER 

600 MHz PRESCALER-r BY 10 
WITH BUILT IN PREAMP 

• 10 MV @ 150 MHz & 250 MHz 
•50 MV @ 450 MHz 
•INCLUDES 115VAC SUPPLY 
•OPERATES ON 8-12 VDC 
•RUGGED CAST ALUMINUM CASE 
•READY TO USE ON ANY COUNTER 


SUPER PRE-AMP 

15 DB PRE-AMPLIFIER 
20 MHz TO 800 MHz 

•OUTSTANDING AS A PROBE AMPLIFIER 
•INCREASE SENSITIVITY OF A COUNTER 
WITH 100 MV to 12 MV TYP. 

• INCLUDES 115VAC SUPPLY 
•OPERATES ON 8.2-13.5 VDC 
•RUGGED CAST ALUMINUM CASE 
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MODEL PS—600 


RTTY-PL-AUDIO 

AUDIO SCALER 

•xIO, x 100 MULTIPLIER 

• 01 Hz RESOLUTION WITH 1 SEC GATE TIME 
•20 MV SENSITIVITY 10 Hz to 10 KHz 
•HI Z IMPUT 1 MEG OHM 
•A MUST FOR PL REEDS, RTTY AND LOW 
AUDIO WORK WHERE ACCURACY IS 
MANDATORY 
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MODEL AS-100X 
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MODEL PA-800 


PROTECT YOUR COUNTER 

T-TAP 

160 METERS TO 450 MHz 

•POWER LEVELS — 1 WATT TO 250 WATTS 
•USE IN LINE WITH TRANSCEIVER 
•LOW LOW LOSS 

•PROVIDES LEVEL OUTPUT TO COUNTER 
AT ALL POWER LEVELS 
•USE IN LINE WITH DUMMY LOAD OR ANTENNA 
•RUGGED CAST ALUMINUM CASE 
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MODEL T-100 


ALL UNITS ARE FACTORY ASSEMBLED, TESTED AND CARRY A FULL 1 YEAR WARRANTY. 

SEE YOUR LOCAL DEALER 

OR 

CALL TOLL FREE (800) 854-2049 

California Residents add 6% Slate Sales Tax and Call Collect (714) 565-8402 

7914 fionson fload No. G, San Diego, CA 92111— 



quartz crystals — 


gems for 
frequency control 

A misunderstood hero of the electronics world is 
the quartz crystal. Quietly it awaits your command to 
put your transmitter on frequency, to reject all but 
one sideband, or to select one rare CW signal sand¬ 
wiched between adjacent kilowatt signals. What is 
the secret of quartz? Can an amateur operator zero- 
adjust his crystal oscillator, or is he stuck with a bad 
crystal? How do these pieces of quartz operate in an 
oscillatory circuit? It's hoped that this article will 
answer some of your questions and help you in pro¬ 
curing and designing circuits with that celebrated 
mineral. 

the quartz crystal — 
some background 

Quartz technology is based on its piezoelectric pro¬ 
perty. The application of an electric field causes cer¬ 
tain substances to oscillate; conversely, the applica¬ 
tion of a mechanical force or vibration causes sub¬ 
stances to generate an electric field, known as the 
piezoelectric effect. Quartz is useful as an electri¬ 
cal oscillator operating in a very narrow frequency 
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fig. 1. Equivalent circuit of the quartz crystal. LI, Cl, R1 are 
the primary, or motional components, which determine fre¬ 
quency and circuit Q. Capacitance C 0 is the electrode, 
mounting structure, and holder capacitance. Capacitance 
C L is the parallel capacitance across the circuit. 


band. The precise frequency, activity, and tempera¬ 
ture characteristics are determined by the position 
and angle of cut on the crystal. 

The old concept that the quartz crystal is a stan¬ 
dard of frequency was born in an age of less-critical 
applications. Old timers knew that the crystal was 
much more accurate and repeatable than any LC cir¬ 



cuit. Because they didn't have to multiply 18 times 
and trigger a repeater, it's easy to see how the legend 
of quartz stability became exaggerated. 

The basis for stability in quartz is its high induc¬ 
tance and low capacitance, resulting in extremely 
high Q. In an 8-MHz crystal unit, for example, the Q 
might be 150,000 while the Qof a typical LC combi¬ 
nation at that frequency is about 300. Yet a crystal's 
frequency may be pulled; and in time, it will drift. 


equivalent circuit 

The simplest and most commonly used equivalent 
circuit of the crystal is shown in fig. 1, LI, Cl, and 
R1 are the primary components which determine fre¬ 
quency and £). These are referred to as the motional 
components and their parameters can't be measured 
directly. C 0 represents the electrode capacitance, the 
mounting-structure capacitance, and holder or case 
capacitance. C 0 , the static capacitance, affects the 
crystal operating frequency, but to a lesser degree 
than Cl. C 0 can be measured by a capacitance bridge 
across the terminals. As you may expect, the capaci¬ 
tance of the circuitry, shown as another parallel 
capacitance, Cl would also have an effect on the 
crystal working frequency. The equation for the 
working frequency is 


F\v 


1 


( 1 ) 


2ttJ LI 


C1(C 0 + Cl) 
Cl 4- Cq+ Cl 


m. 


With the help of a calculator, you can determine 
how much the crystal is pulled by the oscillator cir¬ 
cuit. By changing the circuit loading, the crystal may 
be pulled (within limits) for fine tuning or fm appli¬ 
cations. 

mode of operation 

The classic crystal reactance curve, (fig. 2), is use¬ 
ful in demonstrating the relationship of different 
operating frequencies. At two points the reactance is 
zero; i.e ., the crystal looks purely resistive. The lower 
of these frequencies is the series-resonance frequen- 
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cy, (F s )’ f while the higher frequency is the anti-reso¬ 
nance-frequency, (F^). The resistance is low at series 
resonance and high at anti-resonance. The range of 
frequencies between is known as the natural band¬ 
width of the crystal. Anti-resonance is a very un¬ 
stable point, and for amateur purposes, may be for¬ 
gotten. 


BANDWIDTH 



12 



fig. 4. In this example the crystal operates into a complex 
load at series resonance. LI, Cl, and C2 balance the crystal 
at zero reactance. Capacitor Cl fine tunes center frequency. 
Tank circuit L2, C3 doubles the output frequency. Circuit 
operates as an fm oscillator-doubler. 


fig. 2. Classic crystal reactance curve, which is useful in 
demonstrating the relationship of different operating fre¬ 
quencies. 


Parallel resonance is commonly recognized as the 
band of frequencies between F s and F Al although 
classic crystal theorists have another definition. You 
may think of this band as the range where the crystal 
will operate if a capacitor is placed in parallel with it. 
At F$ the capacitance will be infinite; at F At the 
capacitance will be zero. Practical limits are between 
15 pF and 50 pF, where poor stability exists at the 
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fig. 3. Example of crystal loading. The trimmer capacitor has 
a negative reactance, so the crystal frequency is shifted into 
the positive-reactance region of the reactance curve (fig. 2). 


crystal operation in the positive-reactance mode 
when above series resonance and in the negative- 
reactance mode when below series resonance. This 
recommendation is technically correct and allows us 
to discuss a useful range of operation (below F$) of 
the crystal, which is not usually considered. 

In fig. 3, the crystal is in a feedback circuit from 
collector to base. A trimmer capacitor in series shifts 
the point on the reactance curve where the crystal 
operates, thus providing a frequency trim. The 
capacitor has a negative reactance so the crystal is 
shifted to operate in the positive reactance region of 
the curve (fig. 2). 

The series trimmer does not mean the crystal is 






low-capacitance end and reduced activity degrades 
the high end. When ordering a crystal, you must 
specify series resonance or parallel resonance at a 
specifiedload capacitance. 

There's a lot of confusion about crystal loading. 
Responsibility for this confusion falls directly onto 
the quartz-crystal industry, whose members have 
never acted together to educate users. Guidance 
committees have recommended that we consider the 
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fig. 5. Examples of vibration modes and mounting struc¬ 
tures. Note that the quartz supporting structures are fas¬ 
tened at points of least motion (nodes). 
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operating at series resonance. It is said to be operat¬ 
ing in the parallel-resonant mode with a load capaci¬ 
tance approximately equal to the trimmer value. If an 
equivalent circuit were drawn, you could see that the 
trimmer would be the parallel load. By placing the 
capacitor in series, you isolate the crystal from other 
circuit reactances, enabling the trimmer to tune more 
effectively than in the parallel connection. 

Oscillators using fundamental crystals usually 
operate in the positive-reactance mode with a trim¬ 
mer for exact tuning. One reason for operating this 
way is seen when the trimmer is removed, leaving 
only the crystal in the feedback circuit. The crystal 
should operate at series resonance, but circuit reac¬ 
tance will usually pull it slightly off frequency. 

In fig. 4 the crystal operates at series resonance in¬ 
to a complex load. LI, Cl, and C2 balance the crystal 






fig. 6. Typical family of AT-cut frequency/temperature vari¬ 
ations for change of angle only (thin plates), (A). These are 
cubic functions centered on 27 degrees C. Sketch (B) shows 
frequency/temperature curves where the point of zero tem¬ 
perature coefficient can't be controlled. These curves are 
typical of low-frequency cuts. 




fig. 7. Quartz-crystal cuts 
using a double-terminated 
crystal. Sketch at right 
shows an X section cut from 
a double-terminated quartz 
crystal (candle) with a Z sec¬ 
tion cut from the X section 
which, in turn, yields the 
popular AT cut. 


at zero reactance. Capacitor Cl fine-tunes center fre¬ 
quency. The tank circuit, L2, C3, doubles the output 
frequency. As the audio signal varies C2 capaci¬ 
tance, the crystal will operate alternately in the posi¬ 
tive, then the negative-reactance mode. 

Deviation per volt of modulation is greater at series 
resonance than it would be into a capacitive load 
(positive-reactance operation). It would be even 
more desirable to operate this circuit completely in 
the negative-reactance mode because of more favor¬ 
able deviation per volt (see fig. 2). The average ama¬ 
teur would have a problem designing a circuit for the 
negative-reactance mode because he must order his 
crystal at a higher frequency than the design fre¬ 
quency. Crystal manufacturers do not calibrate their 
crystals to tune into an inductive load. A second, and 
stickier, problem is that one manufacturer's crystals 
are more easily pulled than others. Plainly, some 
crystals won't work in a design acceptable for 
another crystal. 

Using a small inductor in series with the crystal is 
usually a practical way to lower the frequency slight¬ 
ly. It's the only way to lower a crystal frequency 
operating at series resonance. A trimmer capacitor, 
also in series, can be used for fine tuning. Inductor 
values will depend on the crystal frequency but will 
be microhenries or fractional microhenries for 1-20 
MHz crystals. As suggested before, not all crystals of 
the same frequency will shift equally. There's a limit 
to how much each crystal can be pulled and still 
operate reliably. It's good practice to see if the oscil¬ 
lator will start and maintain oscillation under ex¬ 
tremes of temperature and voltage. 
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practical circuits using 
fundamental-mode crystals 

Some practical circuits using fundamental-mode 
crystals follow. These circuits were chosen to dem¬ 
onstrate a point and should be good for reference. 
All are believed to be workable although I have not 
built all of them. 


Y t Cl 



I. YI IS H, NT, OR E CUT. 

2 Cl IN SERIES WITH THE CRYSTAL MAY BE USED TO ADJUST 
THE OSCILLATOR OUTPUT FREQUENCY. VALUE MAY RANGE 
BETWEEN 20pF AND 0 0! M F, OR MAY BE A TRIMMER 
CAPACITOR AND WILL APPROXIMATELY EOUAL THE CRYSTAL 
LOAD CAPACITANCE. 

3. X VALUES ARE APPROXIMATE AND CAN VARY FOR MOST 
CIRCUITS AND FREQUENCIES; THIS IS ALSO TRUE FOR 
RESISTANCE VALUES. 

4. ADEQUATE POWER SUPPLY DECOUPLING IS REQUIRED, LOCAL 
DECOUPLING CAPACITORS NEAR THE OSCILLATOR ARE 
RECOMMENDED. 

5 ALL LEADS SHOULD BE EXTREMELY SHORT IN HIGH 
FREQUENCY CIRCUITS. 


Low-frequency oscillator — 10 kHz-150 kHz. 



100-kHz standard oscillator. CR1, CR2 stabilize output. 



Standard oscillator for 1 MHz. 


O.l 



TTL oscillator for 1 MHz-10 MHz. 


Yl 


Hlh 


+<v o 


FREQUENCY 


CO ITROL 


*4 TO 5V O- 


RANGE 



OOUTPUT 


ENABLE 


NOTES'- 


1 . FOR FREQUENCIES < 
I MHZ, Cl *5 TO !5pF. 
FOR FREQUENCIES > 

I MHZ, Cl MAY 8E 
ELIMINATED 

2. 1C IS SN74SI24 FOR 
f MAX. OF 60 MHZ 
1C IS SN74LSI24 
FOR f MAX. OF 

35 MHZ 


Voltage-controlled oscillator using ICs. 


Yl 



NOTES' 

1. IM < Rl < 5M 

2. SELECT R2 
AND C2 TO 
PREVENT SPUR¬ 
IOUS FREQUEN¬ 
CIES 

3 1C* ARE 74C04 
OR EQUIVALENT 


0.1 



1-MHz fet oscillator and buffer. Circuit exhibits less than 
1-Hz frequency change over a V DD range of 3-9 volts. Stabili¬ 
ty is attributed to mosfets and caps. 


Yl 



Stable VXO using 6- or 8-MHz crystals uses capacitor and 
inductor to achieve frequency pulling on either side of 
series resonance. 
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NOTE: C2 = J X I0' 4 , U IS IN HZ) - PREVENTS SPURIOUS FREQUENCY 

Schmitt trigger provides good squaring of output, some¬ 
times eliminating need for an extra output stage. 



Crystal-controlled oscillator. This circuit, described in refer¬ 
ence 1, oscillates without the crystal. With the crystal in the 
circuit the frequency will be that of the crystal. Circuit has 
good starting characteristics even with the poorest crystals. 



1-20 MHz oscillator. Circuit operates on fundamental frequency of the crystal selected without a tank cir¬ 
cuit. It provides noninverting output. V BB is 1.2 volts, available from the 1C; V EE is -5.2 volts. Second sec¬ 
tion of 1C is connected as a Schmitt trigger driving the third section, connected as a buffer, to give good 
square-wave output suitable for use as a clock driver. 


device construction 

The natural classification of crystal resonators is 
according to frequency. The frequency range cov¬ 
ered commercially by quartz-crystal units may be tak¬ 
en as a few hundred Hz to over 250 MHz. Use is 


table 1. Some quartz crystal vibrators and their principal 
characteristics. 


vibrator 

usual 


usual 

frequency 

designation 

description 

vibration mode 

range 

J 

+ 5° X duplex 

flexural 

0.2-10 kHz 

K 

+ 5°XY bar 

flexural 

2-16 kHz 

H 

+ 5° X plate 

flexural 

8-100 kHz 

N 

NT 

flexural 

8-100 kHz 

E 

+ 5° X plate 

extensional 

40-200 kHz 

C 

CT 

face shear 

150-750 kHz 

D 

DT 

face shear 

100-500 kHz 

G 

GT 

extensional 

90-250 kHz 

S 

SI 

face shear 

200-1000 kHz 

A 

AT 

thickness shear 
(fundamental) 

0.8-25 MHz 

B 

BT 

thickness shear 
(fundamental) 

3-40 MHz 

A, B 

AT or BT 

thickness shear 
(n th overtone; 
n = 3, 5, 7etc.) 

15-250 MHz 


made of several cuts and patterns of motion 
(modes). Three common modes of vibration are: 
flexural, extensional, and shear. Fig. 5 illustrates 
these modes and typical mounting techniques. 

The designations of certain quartz-crystal vibrators 
with some of their principal characteristics are sum¬ 
marized in table 1 . At lower frequencies there are ad¬ 
vantages to using one vibrator design over another. 
Tolerance, activity, and temperature characteristics 
exemplify the need for choosing. Above 1 MHz most 
crystals are AT cuts. In general, the choice of cut is 
that of the manufacturer based on the specification. 

temperature characteristics 

Most crystals in amateur service are AT cuts, as 
our needs are primarily above 1 MHz. A notable 
exception is the 100-kHz calibrator crystal, which is 
likely to be an ET cut. Excellent temperature stability 
and aging are attributed to the AT-cut resonator 
because of its high Q, andl cubic temperature curve. 
In fig. 6A a family of AT-cut temperature curves is 
depicted. The difference between these curves is 
determined by a change in the angle of cut of the 
quartz of only a few minutes of arc. 
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A manufacturer first determines the precise angle 
that will give the best temperature characteristic 
commensurate with users' needs. He then deter¬ 
mines the crystallographic axes of the quartz and 
cuts it in the appropriate orientation. Several cuts are 
illustrated in fig. 7. 

The temperature characteristics of low-frequency 
cuts are usually parabolic, as shown in fig. 6B. Many 
of these can be adjusted with respect to the tempera¬ 
ture of the turning point; but tolerances are poorer 
than the AT types. For greatest accuracy in any type 
of crystal, proportional control ovens, operating at 
the crystal's turning point, are used. 

overtone crystal units 

Crystals with frequencies higher than 20 MHz are 
usually overtone types, although fundamental-type 
crystals have been made at as high as 35 MHz. Over¬ 
tone crystals are distinguished from fundamental 
crystals by their design, which is to operate at an odd 
harmonic of the crystal basic frequency. It's general¬ 
ly practicable to excite At- and BT-cut plates into 
third, fifth, seventh, and ninth harmonics of the fun¬ 
damental frequency; hence a 10-MHz crystal can be 
vibrated at approximately 30 MHz, 50 MHz, 70 MHz, 
and 90 MHz. The relationship between overtone and 
fundamental frequencies is approximately, but never 
exactly, equal to the integer expressing the harmonic 
order. 

To use the overtone crystal most effectively it's 
important to know the following characteristics: 

1. A tuned circuit must be used with the crystal to ex¬ 
cite it into the desired harmonic mode. If the Q of this 
circuit is too low, improper operation of the crystal 


will result. The designer must also take care that no 
other resonances are present that may excite the 
crystal into another mode. 

2. Overtone crystals are designed for operation at 
series resonance. Because of the narrow bandwidth 
and low motional capacitance, these crystals are not 
suitable for fm or for variable-crystal oscillators. 
Phase-lock operation is practical, however. 

3. The characteristics of a crystal such as tempera¬ 
ture coefficient and equivalent resistance apply only 
to the design frequency. These properties are differ¬ 
ent for fundamental operation or other harmonic 
orders. 

practical overtone 
crystal oscillators 

Some useful overtone oscillator designs are shown 
below, and on the facing page. 



This oscillator is designed for overtone crystals in the 20-100 
MHz range operating in the third and fifth mode. Operating 
frequency is determined by the tuned circuit. 



Design for high reliability over wide temperature range using fifth and seventh overtone crystals. Inductor in parallel with crys¬ 
tal causes antiresonance of crystal C 0 to minimize loading. Technique is commonly used with overtone crystals. 
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Typical Butler oscillator (20-100 MHz). An fet should be used 
in the second stage; circuit is not reliable with two bipolars. 
Sometimes two fets are used. Frequency is determined by 
LC values. 



Overtone oscillator with crystal switching. Similar circuits 
electronically switch the crystals. The large inductive phase 
shift of LI is compensated for by Cl. Overtone crystals have 
very narrow bandwidth, therefore the trimmer has a smaller 
effect than for fundamental-mode operation. 


C2 

9-35 




VBB IS A -1.3 VOLT SUPPLY OBTAINED BY 
ONE OF THE FOLLOWING METHODS: 

(A) INTERNAL VBB SUPPLY 
IB) GATE VBB SUPPLY 


Overtone oscillator using Motorola MECL devices. Frequency range is 20 MHz-100 MHz, depending on crystal 
frequency and tank-circuit tuning. The tank. Cl, L2, is tuned to select the proper overtone mode. C2 compen¬ 
sates phase shift of the 1C. More details are given in reference 2. 



Fifth-overtone oscillator isolates the crystal from the dc 
base supply with an rf choke for better starting character¬ 
istics. 



NOTES: 

I. Yl IS AT CUT OVERTONE CRYSTAL. 

2 TUNE LI AND C2 TO OPERATING FREQUENCY. 

3. L2 AND SHUNT CAPACITANCE, CO. OF CRYSTAL (APPROXIMATELY 6pF) 
SHOULD RESONATE TO OSCILLATOR OUTPUT FREQUENCY (L2 • .5/tH AT 90 
MHZ). THIS IS NECESSARY TO TUNE OUT EFFECT OF CO. 

4. C3 IS VARIED TO MATCH OUTPUT. 

SO MHz-150 MHz overtone oscillator uses a 2N918. 
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effects of drive level 

The level of drive imposed on an oscillator crystal 
is usually specified in terms of the power dissipated 
in it. Ideally, the crystal oscillator should be regarded 
as a source of stable frequency, but in practice it 
must also be considered as a source of power. 

Changes in drive level will affect the resonator fre¬ 
quency; therefore, it's important for the manufactur¬ 
er to know the drive level of the oscillator circuit for 
calibration of the crystal. Crystals operated at high 
drive levels will become unstable, sometimes jump¬ 
ing frequency into a spurious mode. Excessive reso¬ 
nator heating may cause a permanent shift in fre¬ 
quency or possibly facture the quartz. The NT 
resonator is particularly vulnerable to fracturing. A 
good rule is to operate the crystal at the lowest drive 
level compatible with good starting characteristics. 

The old WWII surplus pressure-type crystals use 
larger pieces of quartz than their modern counter¬ 
parts. As might be expected, these can withstand 
higher drive levels. You may also find that pressure- 
type crystals can be pulled in frequency more easily 
than modern units because their motional capaci¬ 
tance, Cl, is higher. 

aging 

Like mountain dew, most crystals improve with 
time. Just after the crystal is manufactured, there are 
stresses, which when relieved, change the crystal 
frequency. Most manufacturers age the crystal by 
temperature cycling or high-temperature aging until 
the worst changes have occurred. You'll then experi¬ 
ence slower drift. In many applications, the drift is 
negligible but is present. The most stable crystals are 
those in the 4-5 Mhz range. 

Aging can be positive or negative, depending on 
which factors are present in a particular unit. Migra¬ 
tion of small particles within the crystal holder is usu¬ 
ally blamed for frequency changes. If these dirt par¬ 
ticles land on the crystal, its frequency decreases. 
These particles are present despite the most rigorous 
cleaning procedures. Metal-cased, gas-filled crystal 
units will usually age negatively. Some crystals are 
evacuated rather than gas filled. These units are 
cleaner and have better aging characteristics but 
lower drive level ratings. Evacuated units may age 
higher in frequency because some of the plating is 
vaporized. You won't find these crystals on the sur¬ 
plus market; they are mentioned here as a point of in¬ 
terest. 

tips on using crystals 

The great enemy of quartz is drift. Old pressure 


types have been known to fail because of particles 
from the rubber gasket, which may have deteriorat¬ 
ed. Careful cleaning with alcohol or similar solvent 
will bring these crystals back to life. The same proce¬ 
dure will probably increase the frequency of a unit 
that hasn't failed. Most certainly it will increase crys¬ 
tal activity. 

This trick isn't practical with solder-seal holders, 
but then these units are much more reliable. Don't 
open the holders on the solder seal units or you'll find 
that the frequency has changed. This is because of a 
change in pressure and of gases surrounding the 
quartz element. Besides the frequency change, relia¬ 
bility is compromised by the introduction of dirt. 

Sometimes an oscillator crystal is used in a filter 
application, but performance will not always be satis¬ 
factory. Special designs are used for filter crystals. 
These crystals have lower activity and are virtually 
free of spurs (unwanted modes). In oscillator service, 
the presence of unwanted modes is not as critical as 
in filter service, where broadband energy will excite 
all modes. 

There are many uninvestigated facets of the quartz 
crystal. While some people still claim crystal manu¬ 
facturing is akin to witchcraft, this is just not so. A 
few years ago, natural quartz, which was mined in 
Brazil, was used for all U.S. crystals. Synthetic 
quartz made in the U.S. has been improved to the 
point where it's now used in all but the most critical 
applications. 

Natural quartz still has higher Q,. Synthetic quartz 
has the advantage of perfect crystalline structure and 
uniform size. The use of natural quartz incurs much 
waste — rarely is there a fully perfect crystal, and 
small structures may not be practical for cutting. 
Crystallography is certainly a science not fully investi¬ 
gated but one we should study. 
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For more than a quarter century, International Crystal Mfg. 
Co., Inc. has earned a reputation tor design and capability 
in manufacturing and marketing precision electronic 
products. 

The market for International crystals is world wide. With a 
full range of types and frequencies available, International 
is a major supplier to the commercial and industrial crystal 
market. 



International's leadership in crystal design and 

production is synonymous with quality quartz crystals from 

70 KHz to 160 MHz. Accurately 

controlled calibration and a long list 

of tests are made on the finished $ " 1 I f _ 

crystal prior to shipment. W ^ 

^ s ii^r lwstai. 

That is why we guarantee j l:_IF 

International crystals against defects, *■ | 
material and workmanship for an 0 | J u 

unlimited time when used in equipment I *[j|f T 
for which they were specifically made. fr" 41 ™ I 

Orders may be placed by Phone: I U L 

405/236-3741 • TELEX: 071-347 • CABLE: [ 

Incrystal • TWX: 910-831-3177 • Mail: J 

International Crystal Mfg. Co., Inc., 10 
North Lee, Oklahoma City, Oklahoma 
73102. 

Write for information. r 


i-irrStAL 


international crystal MFG. CO., INC. 

10 fJ'.nr o - Cr L| a^omj iy Oklahoma ’310? 


More Details? CHECK - OFF Page 126 
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four-quadrant 

semiconductor 

curve tracer/analyzer 


It’s not just 
a transistor tester — 
it’s a versatile instrument 

that can be used 
for checking and 
designing electronic circuits 

under static 
and dynamic conditions 


I The test equipment used in building and testing 
electronic circuits is still one of the most interesting 
parts of Amateur Radio- With the increased use of 
semiconductors, much more data is needed for their 
use and replacement than can be obtained from sim¬ 
ple transistor testers. This is why I felt it necessary to 
build the instrument described here. 

features 

The semiconductor curve tracer/analyzer is as ver¬ 
satile as your imagination yet is economical and sim¬ 
ple to build. It can be used for checking as well as 
designing electronic circuits under both static and 
dynamic conditions. It can also be used to determine 
parameters of signal and power transistors, unijunc- 
lion transistors, field-effect transistors, silicon-con- 
trolled rectifiers, and tnacs. 

Most diodes can be analyzed, including signal and 
power devices, zeners, protection diodes, bias 
diodes, point-contact diodes, hot-carrier diodes, and 
light-emitting diodes. 

By Stuart Tuma, WTQXS, 17 Briggs Street, 
Melrose, Massachusetts 02176 
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TO SCOPE TO SCOPE INPUT 

GROUND (VERTICAL) 



I !0 VAC 


fig. 1. Basic circuit of the curve-tracer/analyzer. 


Another feature of the instrument is that of check¬ 
ing photocells made of cadmium sulfide or cadmium 
selenide. With appropriate adapters, the instrument 
can also be used to check integrated circuits. 

The analyzer is not restricted only to seminconduc- 
tor devices. It can also be used to check the piezoe¬ 
lectric effect of quartz crystals under various circuit 
conditions and to check the design of amplifier as 
well as oscillator circuits. In electrical circuits, the 
analyzer can be used to check the sensitivity and in¬ 
ternal resistance of D'Arsonval meters and galva¬ 
nometers as well as the sensitivity of relays, including 
the popular reed relay. With proper adapters, low- 
power vacuum tubes can also be checked. 

theory of operation 

As a transistor curve tracer, the unit is designed so 
that the oscilloscope vertical input measures the volt¬ 
age across a 100-ohm resistor to ground, which is 
used to measure collector current. The oscilloscope, 


OSCILLOSCOPE 

r VERTICAL GNDHORIZONTAL ' 



fig. 2. Schematic of the four-quadrant curve-tracer/ analyzer. 


having a vertical sensitivity of 0.1 volt per division 
across 100 ohms, gives 1 rnA per division. Should 
you desire to increase the current per division, you 
can use 1 volt per division, thus giving 10 mA per div¬ 
ision, and so on. Fig. 1 shows the basic circuit. 

The oscilloscope horizontal deflection is used to 
measure collector-emitter voltage. The oscilloscope 
is calibrated to read 1 volt per division. Since the hor¬ 
izontal amplifier input is not directly calibrated, it will 
be necessary to use the sweep voltage, which is ap¬ 
proximately 9 volts peak pulsating direct current. 
This gives a value of 1 volt per division horizontal de- 


VERTtCAL + -- TO OSCILLOSCOPE -► INPUT 

INPUT GND HORIZONTAL 



fig. 3. Sketch of front panel showing parts layout. 


flection for 9 divisions. Now we have a method of 
checking both voltage and current from our 60-Hz 
sweep signal supplied by the 6.3 VAC source. 

The emitter-base circuit has a separate supply — a 
1.5-volt battery for the base bias. Higher bias voltage 
can be added to the emitter and collector circuit if 
desired. The base-current circuit employs a 50-micro¬ 
ampere meter movement (which has an internal 
resistance of 1000 ohms). This circuit will read 50 
microamperes (no shunt), 0.55 milliamperes with a 
100-ohm shunt, and 5.05 milliamperes with a 10-ohm 
shunt. 

The meter is protected by two silicon diodes (fig. 
2), which I found to have a forward-bias-voltage drop 
of 0.4 volt. The voltage drop across a 50-microam¬ 
pere meter, full scale, having a resistance of 1000 
ohms, should be 0.05 volt. This gives good protec¬ 
tion for the meter. 

Most silicon diodes have about 0.6 volt forward 
bias, so other types of diodes could be used. How¬ 
ever, check the diode's forward-bias voltage before 
you install it. You can do this by connecting the 
diode in series with a 1000-ohm resistor and a 1.5- 
volt battery. Measure the voltage drop across the 
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fig. 4. Typical curve for a pnp transistor (type 2N252) 
showing the relationship between base bias and col¬ 
lector current and voltage. 


diode when the diode is conducting. This voltage 
should be 0.6 volt or less. 

A 0.001-^F capacitor is connected across the 
meter for still more protection from rf coming 
through the line or from some other external source. 
The meter circuit is further protected by a 1/4- 
ampere fuse. 

The base-emitter current of the transistor under 
test is controlled by a 10-k pot (R5, fig. 2) and a volt¬ 
age divider (R3, R4) in series with the 1000-ohm 
resistor (R2) and the meter. This gives a maximum 
current of about 1.5 mA. 

construction 

A schematic of the curve tracer/analyzer is shown 


(no. 26 AWG) hookup wire. The reversing (inverting) 
switches were wired first. External connecting leads 
were added for future wiring. All components were 
mounted on the top panel and wired as shown in fig. 
2. The extended leads were then soldered to the 
proper binding posts. I used one strand of 0.08-mm 
(AWG no. 40) wire for the 1-ampere fuse on the ex¬ 
ternal binding post. I used shielded wire for the oscil¬ 
loscope tracer switch and scope output. 

The five terminal posts on the top front panel were 
made for plug-in adapters on which you can mount 
various "TO" sockets for transistors or a module- 
type socket for testing other devices. Note that dif¬ 
ferent load resistances can be added to the emitter 
circuit as well as to the collector circuit. This allows 
you to build prototype circuits before putting them 
into a breadboard circuit. If desired, a solderless 
breadboard adapter can be used. 

mechanical details. The top and bottom panels 
were made of two pieces of plastic 152 mm (6 inches) 
square. The sides were made from 6.4-mm (174- 
inch) plastic channel molding, 51 mm (2 inches) 
wide, obtained from a local lumberyard dealer. These 
pieces were cut to form the four sides. I used small 
metal screws to put it together. Parts were laid out in 
a convenient order, (Mark or etch parts locations on 
the top and side panels.) 

The top panel required a 38-mm (1-1 /2-inch) diam- 


table 1. Curve-tracer/analyzer parts list. 




approximate 


component 

description 

cost 

source 

B1 

1.5 volt battery type AA 

$0.20 

Lafayette Radio 

banana plugs 

(screw mounting) M3.5 (6-32) (pkg of 10) 

3.40 

Lafayette Radio 

binding posts 

5 way (pkg of 6) 

1.69 

Lafayette Radio 

Cl 

.001 fif 1000V ceramic 

0.15 

Lafayette Radio 

CR1, CR2, CR3 

1A 600 PIV silicon diodes (pkg of 3) 

1.19 

Lafayette Radio 

FI, F3 

1 /4-A 3AG fuses (pkg of 5) 

1.05 

Lafayette Radio 

F2 

see text 



meter 

50/4A(99PS 1146V) 

6.95 

Lafayette Radio 

R1 

100 ohm 1W 10% composition 

0.20 

Lafayette Radio 

R2 

1000 ohm 1/2W 10% composition 

0.15 

Lafayette Radio 

R3 

100 ohm 1 /2W 10% composition 

0.15 

Lafayette Radio 

R4 

10 ohm 1 /2W 10% composition 

0.15 

Lafayette Radio 

R5, S5, S8 

500-k pot with two SPST switches 

2.09 

Lafayette Radio 

SI, S6 

SPDT 3A 125V mini toggle switches (center off) 

1.39 ea. 

Poly Paks 

S2, S3, S4 

DPDT 3A 125V mini toggle switches 

1.95 ea. 

Poly Paks 

S7 

SPST momentary mini switch 

0.79 

Lafayette Radio 

T1 

6.3V ct 1A or equivalent 

3.75 

Lafayette Radio 


$25.25 


in fig. 2. A parts list is given in table 1. The sketch of 
fig. 3 shows parts layout on the front panel, 
wiring. Wiring was easy. I used a pencil-type solder¬ 
ing iron, a good grade of solder, and a clean, tinned 
soldering tip. The circuit was connected with 0.4-mm 


eter hole to mount the meter. I found that an old pen¬ 
cil soldering iron was just the thing for this, since the 
plastic melts at a very low temperature. I used a pipe 
reamer for the finishing touches. I made a 9.5-mm 
(3/8-inch) hole for the potentiometer. I used a 
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smaller reamer for the finishing touches. I used the 
same reamer for the 6.4-mm (1/4-inch) holes for 
mounting the switches. 

I painted the inside of the top and bottom panels 
flat black. I used 5-mm (3/ 16-inch) holes to mount 
the binding-post terminals. The terminal posts were 
spaced 19 mm (3/4 inch) apart. I constructed the in¬ 
strument so it would plug into my Conard oscillo¬ 
scope. However, with proper external leads, this 
analyzer should fit into any standard oscilloscope. 

There are probably a thousand and one uses for 
this instrument. I've listed only a few, but enough so 
you'll become familiar with its use, both as a curve 
tracer and analyzer. I'm sure you'll find other uses, 
and I'd like to hear from you in this regard. 

testing transistors 

Plug the curve tracer into the proper oscilloscope 
inputs. The vertical output goes to the oscilloscope 
vertical input, and the horizontal output goes to the 
oscilloscope horizontal input. Ground the curve 
tracer to the oscilloscope ground. 


pnp transistors. Set up the oscilloscope as follows: 


quantity 

vertical gain 

horizontal 

gain 

horizontal 
sweep source 
intensity 
focus 


setting 

0.1 V/division 
9 divisions 
(with transistor 
in circuit) 
external 

normal 

normal 


measurement 

1 mA/division 
approximately 
1 V/division 
(peak) 


Set up the curve tracer as follows (see fig. 3): 
switch positions switch to 

scope-tracer tracer 

diode-trans trans 


AC sweep 
CNPN-PNP 
B NPN-PNP 
4-1 /2V-EXT-9V 


pushbutton released 

PNP 

PNP 

9V (peak) 


Switch meter to 50 microamperes or to a conveni¬ 
ent current rating. Set BASE CURRENT counter 
clockwise (CCW). Be sure that jumpers are connect¬ 
ed between emitter-to-emitter-load and between col- 
lector-to-collector load terminal posts (fig. 2). 

Connect the test transistor to the proper input ter¬ 
minals or into a transistor plug-in adapter. Turn the 
BASE CURRENT control until the current begins to 
increase. Note the variation of the trace. Increase the 
trace two or three divisions and note the increase in 
the base-bias current (record this reading). Increase 
the collector current until one more division is ob¬ 
tained. Again, record the base-bias reading. From 


the data taken, the transistor beta and alpha gain can 
be determined as shown below. 

The beta gain is determined by taking the variation 
of the collector current and dividing it by the varia¬ 
tion of the base bias current. Example: 

beta gain = A collector current/ Abase bias current 
beta gain = A 1 mA/ A 10 microamperes = 100 

The alpha gain is equal to the beta gain divided by 
the beta gain plus 1. Example: 

aipha gain = beta gain/beta gain + 1 
alpha gain = 100/100+1 = 0.99 

Fig. 4 shows the relationship of collector current, 
collector voltage, and base bias for a typical pnp 
transistor (type 2N252). 



NPN transistors. The setup for npn transistors is the 
same as for pnp transistors , except that the emitter 
and base NPN and PNP switches are both set to the 
NPN position. The curve on the oscilloscope may 
have to be recentered. The beta gain can be deter¬ 
mined as with a pnp, except that the curve will be in 
the opposite direction as shown below. 



testing diodes 

Set up the oscilloscope as follows: 


quantity 

vertical gain 

horizontal 

gain 

horizontal 
sweep source 


setting 

0.1 V/division 
9 divisions 
(with diode in 
circuit) 
external 


measurement 

1 mA/division 
approximately 
1 V/division 
(peak) 
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Set up the curve tracer 
switch position 
scope-tracer 
diodetrans 
AC sweep 


as follows: 

switch to 

tracer 

diode 

pushbutton released 


C NPN-PNP 
B NPN-PNP 
4-1/2V-EXT-9V 
base-current meter 
shunt 

base-current control 


NPN 

not in circuit 
9V (peak) 
not in circuit 

not in circuit 


Connect the diode cathode to terminal post E and 
the diode anode to terminal post C. Note the L- 
shaped pattern. To give better diode action press AC 
SWEEP. This shows when the diode is not con¬ 
ducting. 



For checking 5-volt zeners, install a 3900-ohm 
resistor in series with the emitter load and emitter ter¬ 
minal post. This allows about 10 milliamperes of cur¬ 
rent flow through the zener. (For checking other 
types of zeners, a different load resistor must be 
employed.) Connect the diode cathode to the emitter 
terminal and the diode anode to the collector termi¬ 
nal post. The oscilloscope and curve analyzer are set 
up exactly as in the diode setup. For higher-voltage 
zeners, EXT input can be used with a Variac or 
variable AC voltage source. 



testing photocells 

Photocells made from cadmium sulfide or cadmi¬ 
um selenide working on the principle of photo con¬ 
ductivity can be checked with the analyzer by using 


the base-bias circuit. The photocell has only two 
leads and can be attached to E and B on the curve 
analyzer. As the light increases on the photocell, the 
circuit conductivity also increases. Using the circuit 
as shown, the conductivity of the photo cell can be 
obtained. 

This circuit can also be used as a photographic 
light meter. 

testing D'Arsonval meters 

This circuit can measure characteristics of meters 
with a sensitivity of 10 microamperes to 5 milliam¬ 
peres full scale. This is done by connecting the meter 
under test to terminal posts E and B (fig. 3). Increase 
the current flow with the BASE CURRENT control 
until the meter reads full scale. Note the sensitivity of 
the unknown meter in amperes. To determine the in¬ 
ternal resistance, connects decade box or a 500-ohm 
pot across the meter under test. When the shunt re¬ 
sistance decreases the full-scale reading to one-half 
scale, measure the resistance of the 500-ohm pot to 
the center arm . This should give the meter's internal 
resistance. 


crystal-oscillator checker 

The crystal-oscillator checker uses an N-type junc¬ 
tion fet (RS2035) field-effect transistor, which can be 
obtained for about one dollar. An equivalent type 
could be used. The module is wired as shown. It is in¬ 
stalled into the curve tracer across the E and C ter¬ 
minals. Using a 50-^F filter across the supply input to 
the module as shown, the dc input is about 9 volts. 
The circuit works very well for checking quartz crys¬ 
tals as low as 100 kHz to as high as 15 MHz. 



Set the oscilloscope as follows: 
quantity measurement 

Vertical gain IV/division 

Horizontal sweep 1 mS/division 

Horizontal mode internal 

Set all other controls to normal position. 


Set the curve tracer as follows: 


switch position 
scope-tracer 
diode-trans 
AC sweep 
C NPN-PNP 


switch to 

scope 

not in circuit 
pushbutton released 
not in circuit 




l,r 
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switch position 
B NPN-PNP 
4-1/2V-EXT-9V 


switch to: 

not in circuit 
9V (peak) 


Connect the crystal to crystal terminal on the mod¬ 
ule. The module output should be connected to the 



oscilloscope input. The waveform can be observed 
on the oscilloscope. For a more accurate frequency 
reading, a frequency counter should be used. 


some other uses 


The curve tracer/analyzer can be used for check¬ 
ing other devices. Presented below are the results of 
some tests I've run on junction fets, unijunction tran¬ 
sistors, silicon-controlled rectifiers, and triacs. The 
setup instructions for the scope and analyzer are as 
in the previous examples. 


junction fets 


oscilloscope: 

quantity 

vertical 

horizontal 

horizontal 

sweep 


position 

IV/division 

IV/division 

external 


measurement 

1 mA/division 
9 divisions 



curve tracer: 

switch position 
scope-tracer 
diode-trans 
AC sweep 
C NPN-PNP 
4-1/2V EXT 9V 


switch to: 

tracer 

diode 

pushbutton released 

NPN 

9V 


switch position 
base-current 
meter shunt 
base control 


switch to: 

5 mA 

adjust to proper gate 
voltage vs source 
current 


Connect fet as shown below. Use external volt¬ 
meter to measure gate voltage vs source current . 


GND VERTICAL 
9 9 



unijunction transistors 


oscilloscope: 

quantity 

vertical 

horizontal 

horizontal 

sweep 


position 
0. IV/division 
IV/division 
external 


measurement 
1 mA/division 
4-1/2 divisions 



curve tracer: 

switch position 
scope-tracer 
diode-trans 
AC sweep 
C NPN-PNP 
4-1/2V EXT 9V 
B NPN-PNP 
base-current 
meter shunt 
base control 


switch to: 

tracer 

diode 

pushbutton released 

NPN 

4-1/2V 

NPN 

5 mA 

adjust for gate and B1 
voltage with external 
meter 
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Connect unijunction device to curve tracer as 
shown using a 0-5-volt dc meter. Measure trigger 
voltage between gate and B1. 


voltage source for gate and anode. With a separate 
voltmeter measure the gate-anode trigger voltage. 
Note current flow through the scr. 


GND VERTICAL 



silicon-controlled rectifiers 


oscilloscope: 

quantity 

position 

measurement 

vertical 

IV/division 

10 mA/division 

horizontal 

3V/division 

9V 

horizontal 

external 


sweep 





curve tracer: 

switch position 
scope-tracer 
diode-trans 
AC sweep 
C NPN-PNP 
B NPN-PNP 
4-1/2V EXT 9V 


switch to: 

tracer 

diode 

pushbutton (AC) 
PNP 

not in circuit 
9V 


Connect scr as shown in circuit below; anode to 
(E) and cathode to (C). Use a 1.5-volt battery in 
series with a lOk-ohm variable resistor as a variable 


GND VERTICAL 

<? 9 


triac-controlled rectifiers 


oscilloscope: 

quantity 

position 

measurement 

vertical 

IV/division 

10 mA/division 

horizontal 

3V/division 

9V 

horizontal 

external 


sweep 





curve tracer: 

switch position 
scope-tracer 
diode-trans 
AC sweep 
C NPN-PNP 
B NPN-PNP 
4-1 /2V EXT 9V 


switch to: 

tracer 

diode 

pushbutton (AC) 
PNP 

not in circuit 
9V 


Connect as shown in circuit below using external 
R-C network. Measure gate voltage between emitter 
terminal and gate. Note ac current flow. 


GND 


VERTICAL 
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final remarks 

I've presented the results of my work in trying to 
improve the lot of the home bu ilder who likes to work 
with semiconductors. No doubt you'll come up with 
other uses for the basic instrument, and I'd like to 
hear from you. If you have any suggestions or ques¬ 
tions, please send them to me in a self-addressed, 
stamped envelope, and I'll be glad to reply. 

ham radio 
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Before you make the choice of a new hand-held, ask about these important features: 

t. Is the case fiberglass reinforced Lexan®? 

2. Are the batteries convenient for carrying extras? 

3. Is the capacity sufficient for a day's operation? 

4. Is there a method for conserving battery life when high power is not required? 

5. Does it fit your hand comfortably? 

6. Do you have a choice of charging methods? 

7. Do you have an ample choice of accessories to back up your radio? 

If you can answer ‘yes' to all of the above, then you've made the obvious choice. 
You want a Wilson Mark IV hand-held . .. and accept no substitute for it! 



Wilson hand-helds have been known world-wide for exceptional 
quality and durable performance. That r s why they have been 
the best selling units for years. 

The Mark Series of miniature sized 2-meter hand-helds 
continues the tradition of dependability and operation, but in 
an easier to use, more comfortable to carry size. 

The small compact size battery pack makes it possible to I 
carry one or more extra packs in your pocket for super ex- fl 
tended operation time. No more worry about loose cells m 
shorting out in your pocket, and the economical price fl 

makes the extra packs a must. ifl 


1 & 4.0 watts 


SPECIFICATIONS: 

* Range: 144-148 MHz 

* 6 Channel Operation 

• LED Battery Condition Indicator 

• Individual Trimmers on TX and RX Xtals 

• Rugged Lexan® outer case 

• Switcbable Hi-Lo Power 

• Current Drain: RX 1 5 mA 

TX - Mark IV: 900 mA Hi, 400 mA Low 
* 12 KHz Ceramic Filter and 10,7 Monolithic Filter 
included, 

r ft • 10.7 MHz and 455 IKz IF 

• Spurious and Harmonic^: more than 50 dB 
below carrier 

-~^fl * BMC Antenna Connector 

-— * ,3 Microvolt Sensitivity for 20 dB Quieting 

—* Uses special rechargeable Mi-Cad Battery 

Pack 

; > « Rubber Duck and one pair Xtais 52/52 

t 

;L _' - L * Weight: 19 oz. including 

"~~’7 batteries 

• Size: 6” * 1.770" x 2 . 440 " 
r4 * Popular accessories available 

Walt Charger, Mobile Charger 
, 7, ■■' ft Desk Cbarger, L ea ther Case , 

m t ™ Speaker Mike. Battery Packs 

and Touch Tone lM Pad. 


Conveniently located on top 
of the radio are the controls 
for volume, squelch, access¬ 
ory speaker mike connec¬ 
tor, 6 channel switch, 

RNG antenna connector 
and LED battery 
condition 
indicator. 


Illustrated is Wilson's RC-2 Desk Top Battery Charger 
shown charging the Mark Series Unit 
or the BC-4 Battery Pack only. 


Consunur Products iHvision 


Optional Toucjft tow"* Pud available 


To obtain complete specifications 
on the Mark IV, along with Wilson's 
other fine products, see your local dealer 
or write for our Free Amateur Buyer's Guide, 


Electronics Corp 
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the ultimate noise blanker 


Conventional noise-blanker 
designs overlook the 
effectiveness of 
the blanking switch — 
here’s a new approach 

to the problem 
using fm techniques 


Noise blankers are commonly incorporated into 
hf communications receivers but use less than a per¬ 
fect switch and switch-control timing. This article 
presents a new concept for a noiseless i-f switch that 
allows a very effective impulse noise blanker to be 
constructed. The fundamental concept of noise 
blankers is also reviewed. 

conventional noise-blanker design 

All noise blankers operate on the principle that a 
separate noise receiver listens in a no-signal portion 
of the spectrum (typically 30-35 MHz) especially for 
the purpose of receiving noise pulses. The detected 



fig. 1. Block diagram of a typical noise blanker used in com¬ 
munications receivers. 


pulses are processed and applied to a blanking 
switch in the communications receiver i-f strip to 
momentarily interrupt the signal path during the 
noise pulse period. 

design considerations 

Typically, the noise pulse has a duration of only a 
few microseconds. If allowed to pass through the 
communications receiver, several factors cause the 
pulse to be stretched, including narrow filters and 



fig. 2. Block diagram of an improved noise-blanking system 
using a frequency-shift network ahead of the second local 
oscillator in a dual-conversion receiver. 


I saturation. If the blanker operates properly, the noise 
pulse is removed with negligible effect on the com¬ 
munications signal. 

The major limitation in previous designs has been 
the effectiveness of the blanking switch itself. Most 
have a limited on/off ratio and introduce switch- 
transient noise as well. A typical blanking system 
block diagram is shown in fiig. 1. 

For proper operation, timing is an important fac¬ 
tor. The blanking switch should open the signal path 
for the pulse period only. If the switch is open too 
long, unnecessary distortion of the signal occurs. If 
the switch is not open during the complete pulse 
period, a portion of the noise pulse will leak through. 

By Ted Hart, W5QJR, Harris Corporation, P.O. 
Box 37, Melbourne, Florida 32901 
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This aspect does not receive proper attention in typi¬ 
cal designs. 

The design of the noise receiver must include ade¬ 
quate bandwidth to ensure proper processing of nar¬ 
row pulses to enable accurate control of the blanking 
switch. Also, the time delay through the noise 
receiver must be sufficiently shorter than the delay 
through the communications receiver front end to 
enable pulse shaping and control before application 
of the control signal to the blanking switch. Delay 
through the receiver is a function of the i-f band¬ 
width. In practice, it has been found that the use of 
standard 10.7 MHz fm i-f transformers in the noise 
receiver is the best choice. Adequate delay in the 
communications receiver (ahead of the switch) is 
normally realized in the first i-f section. 

Optimum design of a communications receiver 
suggests a multipole narrow bandwidth i-f filter 
immediately following the first mixer. Conversely, 
a multipole filter has significant time delay and 
stretches the noise pulse width ahead of the blanking 
switch. Although this is undesirable from a purely 



fig. 3. Blanking-switch isolation can be achieved by misa¬ 
ligning the conversion frequency during the blanking peri¬ 
od. The amount of frequency shift can be determined by 
comparing the shape factors of the first and second i-f 
filters. 

technical viewpoint, the effect is negligible and can 
be ignored. 

If the blanking is located in the receiver after a sub¬ 
stantial amount of gain, saturation of the i-f amplifier 
may result (especially under weak-signal conditions 
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fig. 4. A practical noise-receiver schematic using the technique described for taming switch action. 
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Larsen 

Kulrod! 


antenna 
that 
keeps 


Looking for a mobile antenna that goes 
on easily, looks super... and performs like 
gangbusters! Then you should take a squint at 
the Larsen Kulrod Antenna It's the cool one. 

Yes. the fact is that Larsen Kulrod 
Mobile Antennas are built differently fora 
communications difference you can HEAR. 
You can easily prove it to yourself with this 
simple touch test: 

Apply 100 watts of power fora full minute 
or so to a competitive brand Antenna A. B 
or G,., any brand with the usual stainless 
steel whip. Then turn off the power and feel 
the antenna... carefully. It’ll likely be hot, 
even hot enough to raise a blister. 

Now put a Larsen Kulrod to the same test. 
Surprise! That's right,,. no heat! The 
power has gone into communicating — 
not heating. The Larsen isn't called the 
Kulrod fornothing. 

Larsen Antennas fit all styles of mobile 
mounts and cover Amateur frequencies from 
1 0 me ters t hrou gh th e 440 M Hz band. 


Write lo* anirtnnEi c.i! t a!og 

Mid n;ime af Larsen tfeaiei nearest you 


Lor sen Antennas 


11611 N E 50th Ave. 
P.O.Box 1666 
Vancouver. WA 98663 
Phone 206 573-2722 


In Canada write to 
Unit 101 

283E tlthAvenue 
Vancouver, B G VST 2G4 
Phone: 604, Q72-8517 


'KutrOda a Registered tiiiderriiiTfc of Larsen Eleclrpncs, Inc 


with no age). Slow recovery is normally associated 
with saturation, hence extreme amounts of effective 
pulse stretching may occur. However, typical i-f 
blanking switches must operate at relatively high sig¬ 
nal levels, since the noise introduced by the switch is 
proportional to the signal level at which they operate. 
If the blanking switch is located immediately after the 
first i-f filter, signal levels will typically be in the 
microvolt region, 

a new switch 

Switching transients can be eliminated by using a 
frequency modulation technique. With reference to 
fig. 2, note that when a command signal from the 
noise receiver is applied to a frequency-shift network 
associated with the second local oscillator in a dual¬ 
conversion communications receiver, the mixer out¬ 
put will be at a frequency other than that required to 
transfer the signal from the first i-f to the second i-f. 
In other words, if the time of the command signal oc¬ 
curs at exactly the time the noise pulse propagates 
through the first i-f and is applied to the mixer, the 
noise pulse energy will leave the mixer at a frequency 
other than that of the second i-f. 

Since there is no amplitude noise (switching tran¬ 
sient noise) associated with the frequency shift, no 
switching noise due to the blanking action will occur 
when the signal path is momentarily interrupted. 

The amount of required frequency shift may be 
determined by comparing the shape of the first and 
second i-f filters (see fig. 3) and misaligning the com 
version frequency during the blanking period to 
achieve the desired switch isolation. Typically, a few 
kHz will be adequate. Normally, the second local 
oscillator can be frequency modulated by tens of kHz 
with no adverse effects. 

In practice, the addition of a small capacitor and 
switching diode to a receiver second local oscillator 
implements the desired switch. If the second local 
oscillator is crystal controlled, it must be replaced 
with an oscillator that can be frequency modulated, 

results 

Performance of the fm switch blanking system is 
astonishing, compared with conventional systems. 
An hf mobile receiver operating at a busy intersection 
had no noticeable ignition noise interference with the 
switch operating. With the switch disabled, commu¬ 
nications was impossible. 

A complete schematic of a practical noise receiver 
is included in fig* 4* For a particular application, the 
pulse delay network may require component value 
changes depending on the delay in the first i-f filter of 
the communications receiver. 

ham radio 
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HE ATHKIT Amateur Radio Gear... 


with the quality that measures up! 





Totally Broad* 
banded. All Solid 
State CW. SSB 
SB-104 A Transceiver 


Hand-Held 2-Meter 
Transceiver with 
a full 2 watts 
power 


vr.2031 


Shown 

Optional ^ 
Auto-Patch 
Encoder Installed 


Heathkit Amateur Radio equipment has long been the 
favorite of Hams the world over because it provides 
the performance, specifications, dependability and 
long-term reliability that Hams are looking for. It should. 
Its designed by Hams, for Hams. For more than 25 years. 
Heath has been making fine Amateur Radio equip¬ 
ment. It's no surprise that Hams have come to expect 
Heath's experience and knowledge to translate into 
some of the finest equipment around. 

For instance, our new VF-2G31 2-meter Transceiver. Its 

portable, practical and if gets you on two with a clean, 
clear signal that really gets out! It has a minimum 
2 watts out, separate speaker and microphone for out¬ 
standing audio quality eight crystal-controlled chan¬ 
nels and 600 kHz offset for a total of 8 receive and 24 
transmit channels for real 2-meter versatility. A corn- 


encoders. external mike and holster-style leather 
carrying case. And at just $189.95* in kit farm, we don't 
think you'll find a better all-around hand-held! 

Then there's our world-famous SE-1Q4A, a superior 
SSB/CW transceiver, the ' heart ' of any first-class sta¬ 
tion. Totally broadbanded, ail solid-state, with TRUE 
digital readout - it's THE transceiver for the serious 
Amateur. And now, with it's completely re-engineered 
front-end receiver board and transmitter IF, which are 
supplied factory assembled and tested, you can get on 
the air faster and better! For just $699,95,' and a few 
evenings of kitbuilding, you'll have a rig that compares 
with equipment costing hundreds of dollars more! And. 
of course, there's a full line of accessories to add com 
venience and versatility to your SB-104A station. 



Read about qut entire lino oi Amateur 
Radio Equipment including linear*, 
2-meter amps, antennas, mikes, watt¬ 
meters rmd more! Ji coupon is miening., 
wrile Heath Company, Dept. 322-500. 
Beaton Harbor Ml 49022. 

Etict";- mai] c«rdof net F.O B Be ml on 
Harbor, M irtuga n Prices ,j rid ipeci Lea irons 
Mit- 3 ubi»<l la change withoul noises 





































The age of tone control lias come to 
Amateur Radio. What better way to utilize 

I 

our ever diminishing resource of fre¬ 
quency spectrum? Sub-audible tone 
control allows several repeaters to share 
the same channel with minimal geo¬ 
graphic separation. It allows protection 
from intermod and interference for 
repeaters, remote base stations, and 
autopatches It even allows silent moni¬ 
toring of our crowded simplex channels. 


We make the most reliable and complete 
line of tone products available. All are 
totally immune to RF, use plug-in, field 
replaceable, frequency determining 
elements for low cost and the most 
accurate and stable frequency control 
possible. Our impeccable 1 day delivery 
is unmatched in the industry and you are 
protected by a full 1 year warranty when 
our products are returned to the factory 
for repair. Isn’t it time for you to get into 
the New Age of tone control? 
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TS-1 Sub-Audibie Encoder-Decoder • Microminiature in 
size,1.25 x2.0 * 65 * Encodesanddecodessimultaneoiisly 
$59.95 complete with K-1 element. 

TS'IJR Sub-Audible Encoder-Decoder * Microminiature 
version of the T$-t measuring just 1.0 x 1.25 x 65, lor hand¬ 
held units * $79.95 complete with K-1 element. 

ME-3 Sub-Audible Encoder • Microminiature in site, 
measures .45 x 1.1" x .6 «Instant start-up • $29.95 complete 
with K-1 element. 

TE-8 Eight-Tone Sub-Audible Encoder» Measures 2.6' x 
2 0' x 7 • Frequency selection made by either a pull to ground 
or to supply • $69.95 with 6 K-1 elements. 

PE-2 Two-Tone Sequential Encoder lor paging • Two call 
unit • Measures 125 x 2.0 x 65 * $49.95 with 2K-2elements 


SD-1 Two-Tone Sequential Oecoder • Frequency range is 
266.5-2109 4 Hz ■ Measures 1.2 x 1.67 x .65 • Momentary 
output tor horn relay, latched output for call light and receiver 
muting built-in • $59.95 with 2 K-2 elements 

TE-12 Twelve-Tone Sub-Audible or Burst-Tone Encoder • 
Frequency range is 670 - 263.0 Hz sub-audible or 1650 - 4200 Hz 
burst-tone * Measures 4 25 x 2.5 x 1.5 ■ $79.95 with 
12 K-1 elements 


ST-1 Burst-Tone Encoder • Measures .95 x 5 x 5 plus 
K-1 measurements • Frequency range is 1650-4200 Hz ■ 

$29.95 with K-1 element, 

COMMUNICATIONS SPECIALISTS 

426 West Taft Avenue, Orange. CA 92667 
(800) 854-0547. California residents use; (714) 998-3021 
































power-line noise 


the cause and cure 


Discussion of the 
steps necessary to locate 

power-line noise, 
starting with 
in-house noise sources 

and ending with 
utility-pole-generated noise 


I Power line noise can be one of the most exasperat¬ 
ing forms of irritation experienced by amateurs living 
in or near metropolitan areas. This problem, which 
can drive active operators beyond the point of sanity 
in record time, is characterized by a long-term arcing- 
type sound similar to that produced by loose antenna 
or high-voltage connections. Usually, this noise will 
be apparent (in varying amounts) on the 80- through 
10-meter amateur bands. Many cases of line noise ar¬ 
cing or radiation, however, expand this field of in¬ 
terference to include the frequencies associated with 
television and the a-m broadcast radio. The 
magnitude of power-line noise interference varies 
with each case. Sometimes this "hash noise" can be 
tolerated, but occasionally it approaches an S-9 level 
and must be eliminated. Since many amateurs find 
themselves in an awkward position during such 
times, this article will present an informal guideline 
which may be used to help eliminate this electrical 
plague. 

clean house first 

Many noise interference situations prove to be 
created by sources other than commercial power 
lines. Thus, your own house should be in order. 
Check all antenna connections and transmission 
lines, being highly critical of any metallic objects that 
could come in contact with guy wires or antennas. 
Remember, too, that rain may cause items like wood 
or cloth to act as conductors, Next, check the plugs 
and line cords on equipment in your house, being 
particularly suspicious of appliances used in the kit¬ 
chen. For example, bad electrical igniters, as found 
in many gas ranges, can create a surprising amount 
of interference on the ham bands. While this type in- 

By Dave Ingram, K4TWJ, Eastwood Village 
1201 South, Route 11, Box 499, Birmingham, 
Alabama 35210 
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terference can be reduced by installing a bypass on 
each side of the ac line to ground, that doesn't elimi¬ 
nate the problem. The defective element should be 
replaced. Likewise, water heater thermostats, elec¬ 
tric blankets, and heater tapes (used for wrapping 
outdoor water lines during winter months) should 
also be checked by temporarily disconnecting their 
ac power. Assuming the noise interference still ex¬ 
ists, you are now ready for the Sherlock Holmes 
phase of locating this electrical villain. 

locating the villain 

If you have a directional antenna, it can be used to 
determine the approximate direction of your interfer¬ 
ence. An accurate "fix" on this noise is usually ob¬ 
tained by searching for a null, rather than a peak. 
Once the approximate direction of the noise has been 
determined, try mobiling in that area while listening 
for interference peaks on a portable rig. A two-meter 
sideband transceiver is particularly convenient for 
such ventures. Fm handi-talkies should not be used 
for these tests, since they should be unaffected by a- 
m (line noise) variations. (While a portable a-m radio 
could be used for location techniques, its susceptibil¬ 
ity to normal radiation from every power line and pole 
makes its indications very unreliable.) When using 
this method, you should travel a reasonable distance 
beyond the point of maximum noise pickup to ensure 
that you've definitely located the source. While not 
common, it's quite possible that a remotely 
generated noise may be propagated along the power 
lines with a peak occurring right at your door. Using 
the S meter on your rig for indication, try walking the 
area of the noise source to pinpoint the interference 
to a specific pole, transformer, meter box, or home. 

Next, study the line noise for several days, and try 
relating it to various weather and time situations. 
Noise that is more apparent on warm days than cold 
days, and disappears during periods of rain, is often 
caused by loose line clamps or cracked insulators on 
power poles. Noise that is more apparent during 
heavy-load evening hours is often caused by leaky 
transformers or defective heating devices. Thor¬ 
oughly investigate the area around the apparent 
source of noise during the day and night, looking for 
frayed wires swinging in the breeze, small animals 
that may have become trapped between high tension 
lines, or a visible arcing near transformers or pole-top 
mounted insulators. However, don't climb power 
poles to shake wires, or viciously swing grounding 
lines to power poles. You could be electrocuted if a 
loose or corroded connection suddenly broke. 

Assuming you have now determined the line-noise 
producing area and confined it to, say, three or four 


poles, you're almost ready to notify the local power 
company. Before doing so, however, reinvestigate 
the whole area and make notes on which poles have 
transformers and fuses. These fuses are approxi¬ 
mately 51 cm (one foot) long, and swing into mounts 
near the top of the pole. The local power company 





The fuse, which can be used to isolate individual lines, is 
located at the top of the pole. Note the large clamp on the 
top wire. 


can disconnect these fuses ("drop lines") to locate 
the discrete points and elements creating inter¬ 
ference. 

call for help 

Your first call to the power company will probably 
be stopped by the front desk, so, explain your situa¬ 
tion, describe the noise-producing area and your 
detection methods. Leave you name and telephone 
number so their engineer can contact you before vis¬ 
iting the trouble area. This prescheduled meeting is 
particularly advantageous for tracking down periodic 
line-noise problems. There's nothing to be gained by 
looking for arcing insulators, for example, during or 
after a mild rain. When the power company's task 
force arrives, repeat the results of your investigation 
and monitor, with your mobile or portable gear , as 
each line is broken or checked. The power company 
will usually proceed with matters beyond this point, 
repairing whatever elements are found to be creating 
interference. Be sure to note the name of the power 
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company employees repairing the line noise, so you 
can sidestep the front desk should future problems 
arise. 

Many times, amateurs become “trapped" with 
front-desk executives (who've never heard of Ama~ 
teur Radio, and know even less about line noise) and 
can't get line-noise problems resolved. Don't 
despair. Somewhere in their organization is a com- 



Photograph of clamps and wires which are prime sources of 
line-noise interference. The aluminum clamps, which hold 
the jumper wires, can expand and contract with tempera¬ 
ture variations. The large insulators may crack, causing 
'Trying'" noise interference. 

munications department and often one or two 
radio amateurs. Not only are these people usually 
sympathetic and understanding, they usually handle 
special problems like line-noise interference. This 
group usually has its own array of elaborate noise- 
locating gear. Often, one or two of these men work 
exclusively on line-noise problems, because situa 
tions that create line noise often also creates prob¬ 
lems that lead to power outages. Yes, you may 
actually be helping your community when reporting 
line-noise interference to the local power company. 
Naturally, television reception will improve when 
'white dots in the picture ' disappear, and a-m radio 
reception is better without its "frying sound," But 
you also illustrate that neighborhood amateurs can 
help eliminate, rather than create, interference. 


Many noise interference problems, when located, 
prove to be created by customer-use devices like 
doorbell transformers and thermostats. Fortunately, 
most power companies are quite helpful and under¬ 
standing in locating these troubles. Their step-by- 
step method for locating these noise sources usually 
involves sequentially "dropping" various lines and 
evaluating the effect on the noise. As previously 
mentioned, a battery-powered, high-frequency {or 2- 
meter) rig is highly beneficial during these tests. 

The danger of experimentation with high-tension 
power lines by unauthorized personnel (that's you!) 
cannot be overemphasized. Today's amateurs have 
learned to respect high voltage in the shack; the 
number one killer is now outdoor power lines and 
large antennas. Instant retirement results when these 
two items are placed together. Don't take chances. 
Stay clear of problem areas during tests, and don't 
stand where lines could accidentally break and fall 
on you. 

Here is a synopsis of the more common power-line 
noises and their causes: 

1. Constant noise during the heat of the day, inter¬ 
mittent noise at night, no noise during rain: Cracked 
Insulators or loose damps on pole. This noise is pre¬ 
dominant during summer months. 

2. Constant noise during rain, intermittent noise 
during light mist; Small object or animal caught he 
tween high voltage lines, 

3. Constant noise in a specific direction: Power 
transformers or home-user devices. 

checklist for 
line-noise corrections 

1. Check your own home area by disconnecting 
the main circuit breaker while monitoring noise on a 
battery-powered rig. If noise stops, reconnect the 
main breaker and switch off power to each area of 
your home until the noise again disappears. Then 
pinpoint source. 

2, Use directional antennas and portable/mobile 
gear to isolate the noise-producing area. 

3. Relate noise interference to time and weather 
conditions. 

4, Call the power company and arrange to be at 
home when they disconnect service to various areas. 

5. As confirmation of power-line (as opposed to 
atmospheric) noise, the power company may elect to 
temporarily cut all power to an area. Monitor the 
results on your mobile gear. 

6, 8e patient and persistent. A quiet band is worth 
the wait and effort. 

ham radio 



62 


february 1979 





Braced against the elements as 
only Swan can do it! Even hurri¬ 
cane winds to 100 MP11 can't 
lower the boom on your operations. 
The Swan TB3HA Tri-Bander: 
a really heavy-duty 20-15-10 meter 
beam, 3 solid elements, all work- 
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ing on all bands. With a VSWR of 
1,5:1 or better at resonance, plus 
a full 2U0Q-watt PEP rating, our 
TB3HA is built to work up a 
storm! 

Strongest fittings available: 

this you’ve got to see. Exclusive 
cast-aluminum braces grasp tubes 
at every joint, spreading stress 
over an 11 W span. Compared to 
slipshod U-boll plates — no contest! 

Reinforced by super specs. 

TB3I IA s one tough competitor: 

□ SdHfi average forward gain. 

□ 20-22 dR front to back ratio. 

□ 16' turning radius. 

□ longest element: 28'2", 

□ 16' boom, optimum spacing. 

□ direct 52 Ohni coaxial feed. 

□ wind load @ 80 mph: 110 lbs, 

□ 44 lbs. net weight. 

□ Swan Credit Card accepted. 
Available at your local Swan 

dealer, you can start operating 
tri-band from a position of real 


strength— because TB3HA is 
Swan-engineered to work under 
pressure! 
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Write for free brochures on Swan's 
Vertical and Mobile Antennas. 
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Kenwood's TS-820S has everything the 
Amateur Operator could want in a quality rig. 


Time proven over thousands of hours of operating time, 
the Kenwood TS'S20S has become the preferred rig for 
those individuals interested in high reliability. And, the 
TS-820S has every feature any Amateur could want for 
operating enjoyment, on any band, from 160 through all of 
10 meters,plus an RF speech processor in the transmitter, 
IF shift and sharp filters in the receiver. AH combine to give 
optimum performance under all conditions. 

You can always tell who's running a TS-82GS. Us superb quality 
stands out from all the other rigs on the band,,,and when (he 
ORM gets heavy the TS-820Ss adjustable RF speech processor. 


Utilizing a 455 kHz circuit to provide quick rime constant com 
pression, will get the message through RF negative feedback 
is applied from the final to the driver to improve linearity, and 
third order products are at least 55 dB. Harmonic spurious 
emissions are less ihan 40 dB and other spurs are less than 
60 dB. 

KF input power is 200 W PEP on SSB, 160 W DC on CW, and 
100 W E)C on FSK Receiver sensitivity is better than 0,25 /iV 
for 10 dB S/N 

The TS-820S from Kenwood! See jl today at your nearest 
Authorized Kenwood Dealer 
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Kenwood's TS-700SP... 


the new 


a time proven rig that now covers 
repeater subband (144.5 to 145.5 MHz). 


TS-7O0SP features all of the fine 
attributes of the TS-700S: A digital 
frequency display, receiver preamp, 
VOX, semi-break-in, and C W side- 
tone, Of course, it s ail mode, 

144-146 M Hi, VFO controlled... 
and Kenwood qua lily tli rough out, 

FEATURES: 

* 4 MH/ band coverage 1144 to 
146 MH/A 

* Automatic repeater oft set capability 
on all FCC authorized repeater sub 
bands including 144.5-145.5 Mil/ 

* Simply dial receive frequency and 
radio does the r est simplex. 


repeater or reverse Same features 
on any of II crystal positions 

* Iransmibroi eive capability on 44 

channels with 11 crystals. 

* 

* Operates all modes: SSB lupper and 
lower), FM. AM and CW. 

* 3 watts on AM 

* Pigital readout with Kenwood 
Blue" digits 

* Receiver preamp 

* Built-in VOX 

* Semi break-m on C W 

* { W sidetone 

* All solid-state 

* AC and D( capability 


» 10 watts RF output on SSB. FM. CW 

* I watt FM low-power switch. 

* 0.23 jiV for 10 dB (S + N)/N 
SSBOV sensitivity. 

* 0 4 gV for 20 dB quieting FM 
sensitivity 

Get all the details and see the 
T5-7O051 1 now at your nearest 
Authorized Kenwood Dealer! 


© KEIMWOOD 
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TRIO KENWOOD COM MU Nt CAT IONS INC 

111 1 WEST WALNUT COMPTON CA 90220 
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DIGITAL TECHNIQUES 



1 SJ 



gate structure 
and logic families 

The first part of this series explained the basic 
gate as a component. This part will examine the 
internal gate structure of TTL and CMOS, similarities 
and differences, as well as loading. A typical TTL 
two-input NANO gate is shown in fig. 1. 

Multiple emitters may seem strange, but they are 
easily made in integrated circuits. They are the key to 
NAND-gate operation. When any emitter of Qt is 
pulled down to less than +0.4'volts, its emitter-base 
junction is forward biased via R1. Collector-emitter 
junction voltage is then low enough to cut off 02 and 
Q4. Output voltage goes high, since Q3 is conduct¬ 
ing by forward bias from R2. R3 limits output 
current. 

Q1 is nearly cut off when all emitters are at +2.4 
volts or higher. Full cutoff is not achieved, since the 
internal structure is arranged to forward bias the 



fig. 1. Simplified schematic diagram of the two-input, TTL 
NAND gate. In the open-collector version, R2, R3, Q3, and 
the diode are omitted, leaving the collector of Q4 open. 


By Leonard H. Anderson, 10048 Lanark 
Street, Sun Valley, California 91352 


base-collector junction; this allows 02 to conduct by 
the forward bias through R1. Q3 cuts off and Q4 will 
conduct because of the Darlington connection to Q2. 
The collector-emitter junction of Q4 will then satu¬ 
rate at less than 0.4 volts. 

TTL outputs will sink more current at low output 
levels (electron flow from ground to output) than 
they can source at high outputs (flow from output to 
supply). This fits the input requirements for devices 
connected to the output. Input current at high levels 
is one-fortieth of the low level current. Output cur¬ 
rent biasing is set for this 40:1 ratio and fan-out is 
usually set for driving ten inputs with one output. 



fig. 2. Simplified internal structure of the two-input, 
CMOS NAND gate. 


Fig. 2 shows the equivalent gate function in a 
CMOS device. The insulated-gate FETs reduce input 
current to nanoamperes, primarily from leakage. 
Gate resistors are seldom internally used, allowing all 
inputs to present a high input impedance. 

The N- and P-type FET arrangement in a CMOS 
gate will determine function. If one input is low, the 
appropriate parallel-connected P-type (Q5 or Q6) will 
conduct and make the output high. The low input 
overrides any high input by cutting off one of the 
series-connected N-types (Q7 or Q8). AH inputs must 
be high for the series path to ground; the NAND RULE 
is satisfied. 

Output sink and source current capability is nearly 
the same at either level; it varies with supply voltage. 
A-Series CMOS will work at 3 to 15 volt supplies; B- 
Series goes to 18 volts. The output FETs do not fully 
saturate, so exact voltage level is load dependent. 
Data sheets must be consulted for exact values. 

Rearrangement of N- and P-types allows a greater 
range of functions than with TTL. Inverting the series 
and parallel connections will form a NOR. Other pos¬ 
sibilities exist, and CMOS devices are available with a 
greater range of functions. 

important differences 

The high input impedance of the CMOS implies the 


66 


hr 


february 1979 



capability of driving hundreds of inputs from one in* 
put. This would be true if it were not for package and 
circuit capacitance. Capacitance and output FET 
characteristics limit loading. Capacitance also limits 
TTL, but to a lesser extent. Input current at dc limits 
TTL. 

Input and output level symmetry allows CMOS to 
be biased for linear, small-signal operation. This is 
impossible with TTL. A Schmitt trigger must be used 
with TTL for inputs having slow rise and fall times. 

Input threshold voltages are fixed in TTL. This is 
primarily due to saturated bipolar transistor operation 
from a fixed supply. CMOS level thresholds are 


tery-powered equipment, but note that most such 
equipment is slow speed. 

The NAND gate output of fig. 1 is called a totem- 
pole, from the appearance of Q3 on top of Q4. Most 
outputs are of the totem-pole variety, but a few are 
open-collector . Since, in normal operation, Q3 con¬ 
ducts little current, this transistor, R2, R3, and the 
diode can be deleted, using an external pull-up resist¬ 
or to the supply line for source current. This is the 
open-collector version. 

open-collector applications 

TTL chip transistors have relatively low breakdown 


table 1. Typical TTL gate characteristics. 



medium 

speed 

maximum output source current 
in microamperes (I 0 h) when 
output is high* 

400 

maximum input sink current 
in milliamperes (l 0L ) 
when output is low* 

16 

maximum t pLH , nanoseconds 

22 

maximum t pHL , nanoseconds 

15 

maximum input source current 
in microamperes when input 
high* 

40 

maximum input sink current 
in milliamperes when input 
low* 

1.6 

nominal input pull-up 
resistor, kilohms 

3.9 


conventional 


schottky 

high 

low 

low 

medium 

speed (H) 

speed (L) 

(LS) 

(S) 

500 

200 

400 

1000 


20 

3,6 

8 

20 

10 

60 

15 

4.5 

10 

60 

15 

5 

50 

10 

20 

50 


2 

0.18 

0.4 

2 

1.7 

39 

18 

2.7 


"High level output voltage minimum is 2.4 for conventional TTL, 2.7 for Schottky (Vq H ). Low level output 
voltage maximum (V 0L } is 0.4 for conventional, 0.5 for Schottky. High-level minimums and low-level max- 
imums apply to inputs also. 

"Actual high-level circuit voltage may be any value between minimum and the supply voltage, depending on 
output loading. 


approximately one quarter of supply maximum for a 
low and three quarters of supply minimum for a high. 

CMOS devices are more susceptible to noise pick¬ 
up due to their high input impedance. Circuit layouts 
must be carefully done. TTL is more tolerant to noise, 
but high input levels are still affected; this can be 
seen from typical TTL cha racteristics given in table 1. 

Total circuit current of CMOS is less than TTL. 
CMOS current demand is influenced by switching 
speed, /. e ., charging and discharge of the circuit 
capacitance. Supply current increases with increas¬ 
ing logic switching frequency. It is also true for TTL 
but to a lesser extent. TTL input current masks most 
of that effect. 

Bipolar transistors in TTL allow faster switching 
speeds. FETs are becoming faster as discrete 
devices, but CMOS designs retain low power and 
slower transistors. CMOS is good for portable bat- 


voltages. Redesigning just: the output transistor into 
an open-collector chip (Q4 in fig. 1) allows driving 
high-voltage devices such as relays and neon lamps. 

Another function is the wired-OR depicted in fig. 
3. This takes advantage of the NAND's active-low in¬ 
put. Several open-collector outputs can be wired to a 
single input, giving an equivalent OR function. The 
OR symbol with connecting dot is purely symbolic. 
No specific open-collector symbol exists. 

Why use a wired-OR? One reason is economy, 
another the number of available packages per board. 
If you don't have room for a NAND equivalent OR 
gate, but do have an input, the wired-OR will do the 
job. Open-collector outputs are slightly slower than 
totem-poles, so be wary in high-speed circuits. 

three-state wired-OR 

A modification of the totem pole output was 
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designed by National Semiconductor, called TRI- 
STATE by them and three-state by others. The 
design has the good points of both totem pole speed 
and the ability to wire-OR. 

A control line is added to enable the output or out¬ 
puts. An enabled output behaves like the totem pole. 
A disabled output appears as a high impedance. 
Three-state outputs can be wired in parallel and are 



fig. 3. Symbolism used to denote a wired-OR configuration 
using open-collector NAND gates. 


fast, but need the extra control. Such outputs are 
ideal for computer bus lines. Bus lines are parallel 
data lines carrying information in either direction. 

Both three-state and open-collector output 
devices require some precaution during circuit 
design. Data books should be consulted for the fine 
details.* 

unused inputs 

All inputs must be connected somewhere. An 
unused TTL input will automatically assume a high 
state if left open (leakage in Q1 of fig. 1). It is poor 
practice to tie it high by an open connection; impe¬ 
dance is higher and noise might sneak in. Tie the 
unused input to V cc or ground, depending on the 
desired function. Gate inputs can be paralleled. A 
parallel connection increases logic-1 current, but log¬ 
ic-0 current is the same. 

Unconnected CMOS inputs can assume either 
state due to the inherently high impedance, leakage, 
and construction. They must be tied to either V cc or 
ground. Removable circuit boards should have 
potentially open inputs connected to ground through 
a 100-270k resistor. This trick will protect the input 
from possible static surges when disconnected. 

CMOS handling precautions 

Unmounted CMOS devices may be damaged by 
static electricity; an unfelt static charge is enough. 
Unused devices should be kept in anti-static contain¬ 
ers or pushed into conductive plastic foam. Such 
foam is usually black, somewhat hard, and will read a 
few kilohms on an ohmmeter. 

*The Texas Instruments TTL Data Book is available from Ham Radio's 
Communications Bookstore, Greenville, New Hampshire 03048, for $4.95 
plus $1.00 postage. 


Everything on the workbench should be grounded, 
including an aluminum work-area plate. Use a 
grounded-tip, three-wire soldering iron. Strap 
together and ground all powered test equipment; this 
should be done anyway, since it is possible to get a 
lethal shock from some test gear. 

Avoid all plastic-fiber clothing if possible. Ground 
yourself through a one megohm resistor (two megs 
with 220-volt mains) and flimsy wire. The resistor is a 
precaution against lethal shock current. The flimsy 
wire should break if you slip. All this may seem 
overcautious, but is standard industrial practice. Ask 
yourself how many expensive CMOS devices you can 
afford to lose from a static zap. 

TTL variations 

There are five different versions of TTL, identifiable 
by one or two letters after the 54 or 74. No letter 
means the original and is called medium speed. An L 
identifies low power and low speed. An H stands for 
high speed and high power. However, these two ver¬ 
sions are being phased out of new designs in favor of 
Schottky versions. 

LS, or low-power Schottky, is as fast as medium 
speed, with only slightly more power demand than L 
versions. S is as fast or faster than H and takes no 
more power than medium speed. Differences are in¬ 
ternal and you need only consult data sheets for ap¬ 
plication. Schottky inputs are to bases of grounded- 
emitter input stages. This and added clamping 
diodes make them different from ordinary TTLs. 

Schottky versions are recommended for new 
designs. A lot of ordinary TTLs are available at low 
prices and should work just well, except in very fast 
circuits. 

|2L, or integrated-injection-logic is similar to TTL 
and is circuit compatible. It is appearing in many 
large-scale integrated circuits. 

PMOSand NMOS 

This family group started before CMOS. PMOS was 
the first, using P-type MOS (usually junction FETs). 
PMOS devices need two or three supply voltages, but 
have inputs and outputs compatible with CMOS and 
most TTL devices. They find use as microprocessor 
memory chips; CMOS handling precautions should 
be observed. 

NMOS uses N-type MOS and most devices use only 
5-volt supplies. Again, the inputs and outputs are 
compatible with both CMOS and TTL. The Motorola 
6800 microprocessor devices are almost entirely 
NMOS. NMOS is less sensitive to static shock, but it 
won't hurt to be cautious. 

The next article in this series will go into the im¬ 
portance of propagation delay and discuss flip-flops. 
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input rating. (250 watt model requires a separate AC 
power supply.) 

The receive portion of the 110 transceiver is also 
available separately, as the Atlas RX-110 receiver The 
TX-110 transmit module may be added later.- 

20 W MODEL 110 STANDARD TRANSCEIVER S $388 

20 W MODEL 110 SPECIAL” TRANSCEIVER. $428 

250WMODEL110 STANDARD TRANSCEIVER . $478 
250 W MODEL 110 SPECIAL v TRANSCEIVER. .$518 

PS-11 OH AC POWER SUPPLY .X. .. $ 89 

(required with 250 watt transceiver) 

•Includes RIT, CW filter, RF Gain Control 

For complete details see your Atlas dealer or drop us a 
card and we'll mail you a brochure with dealer list 


• Self-contained power supply and speaker 

• All solid state 

• Covers 10-80 meters 

• 20 watt Input power 

(250 watt model available) 

• SSB and semi-break-in CW with sidetone 

True, it doesn't have all the bells and whistles, but it 
does two things extremely well: 

It does an excellent job of receiving. 

It does an excellent job of transmitting. 

On both SSB and CW, ' 

Compare the performance of the Atlas 110 with any 
other equipment on the market, and see for yourself: 
it is truly a high performance transceiver in every 
respect. 

And it costs only $388. ' S : t 

Also available is the Model 110 Special, which includes 

RIT, CW Filter, and RF Gain Control. 

Both the 110 Standard and the 110 Special transceivers 
are available with either 20 watt or 250 watt power 


RADIO INC. 

417 Via Del Monte, Oceanside, CA 92054 

Phone (714) 433-1983 

















the weekender 



combination field strength meter and volt-ohmmeter 


Whether you want a weekend project or would 
like to get your club involved, here's a project that 
can be used to teach theory, construction practice, 
and troubleshooting while providing a basic piece of 
test equipment- The FSVOM is a combination field 
strength meter and volt-ohmmeter. It evolved as part 
of a training program for prospective amateurs. The 
objective was to make learning fun by providing a 
balance of theory and practice. My hope was that the 
finished product would provide a degree of confi¬ 
dence and encourage home construction, rather 
than being something that would end up on the 
shelf, (ike the old "two-transistor super" often used 
as a first project. In this respect, the FSVOM has been 
a success. 

I don't think anyone need have any qualms about 
building this unit; there are no exotic or hard-to-find 
parts. Calibration is minimal, if you don't have facili¬ 
ties for etching the printed circuit board, an etched 
and drilled board (see parts list! is available. It's an 
easy weekend project for the experienced builder, 
and an excellent learning experience for the neo¬ 
phyte. 

the FSVOM 

The unit is a basic VOM, with the added feature of 
a field strength meter. It has a sensitivity of 20k ohms 
per volt, so that most readings will agree with stan¬ 
dard-notation schematics. Circuit loading is minimal. 
The controls and meter scales are designed to mini¬ 
mize operator error. Only one voltage/current scale 
and one resistance scale are on the meter face, and 
only one set of jacks is used, so there's very little 

By Ken Powell, WB6AFT, 6949 Lenwood 
Way, San Jose, California 95120 


chance of error. I find the FSVOM much easier to use 
than many conventional units with their many scales 
and ranges. 

The FSVOM contains four functions: field strength, 
resistance, current, and voltage. A multiplier (range) 
switch provides four ranges, XI r X10, X100, and 
XIk, for each function with the exception of the field 
strength function, which has an independent sensi¬ 
tivity control. The multiplier scheme allows the use of 
a single meter scale. The reading is then multiplied by 
the factor set mto the range switch. A separate meter 
scale is used for the resistance function, which is 
nonlinear. Dc voltages are read at full-scale ranges of 
0.5, 5, 50, and 500 volts. Dc current is read at full- 
scale ranges of 0.5, 5, 50, and 500 milliamperes. 
Resistance center-scale readings of 18, 180, 1800, 



Front pane! showing labels and parts layout 
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and 18,000 ohms are available. Field strength is read 
on a relative scale of 0-50. The FSVOM is powered by 
a 1.5-volt cell and is fully portable. 

circuit description 

The FSVOM schematic looks a bit complex 
because of the switching functions; but when broken 
down into the four separate functions, as depicted in 
fig. 1 , each is quite simple and each is an exercise in 
Ohm's law. The fundamental component is the 
meter movement, and each function is the applica¬ 
tion of 50 pA to the meter through series, parallel, or 
combinations of resistance values. You can readily 
see why this would make a good training project. 

Fig. 1A depicts the basic voltage-measuring func¬ 
tion. In this configuration we have the meter and 
voltage-calibration resistor in series to form a total 
circuit resistance of 10k ohms. Applying 0.5 volts 
across this series circuit yields a current of 50 jiA and 
full-scale deflection of the meter. Smaller voltages 
will, of course, yield lower readings because of the 
reduced current flow in the series circuit. With the 
range switch in the X10 position, additional resistors 
will be added to the series circuit to form a total resis¬ 
tance of 100k ohms. 

The application of 5 volts across the 100k series 
circuit will again yield a current of 50 /*A through the 
meter movement, causing full-scale deflection. This 
process is repeated again for the X100 and XIk 
ranges, each time increasing the series resistance of 
the meter circuit by a factor of ten and increasing the 
voltage required for full-scale meter deflection by a 
factor of ten. This very simple circuit forms the volt¬ 
age measuring portion of the FSVOM. 
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fig. 1. Basic functions of 
the FSVOM. 



t 

fig. 2. Complete schematic of the FSVOM. 


Fig. IB shows the basic current-measuring circuit. 
In this function we have the meter movement and 
current-calibration resistor in series to form a total 
circuit resistance of 5k ohms. In contrast to the volt¬ 
age-measuring circuit, where we used series resistors 
to achieve the desired ranges, we now switch resis¬ 
tors in parallel with the metering circuit to change 
ranges. The meter movement and calibration resistor 
form a 5k-ohm circuit and would require 0.25 volt 
applied across this circuit for a full-scale meter 
deflection. In effect, we're using this 0.25-volt, full- 
scale voltmeter to read the voltage drop across each 
shunt resistor as current from the circuit under test 
passes through the shunt: resistor selected by the 
range switch. 

In the voltage-measuring function, we increased 
the resistance values in proportion to the voltage 
being measured. In the current-measuring function, 
we decrease the resistance values as we select high 
ranges. Once again, our objective is 50 fiA full-scale 
on the meter. The same scale and multiplier factors 
are used in the current-measuring function as in the 
voltage function. 

Fig. 1C depicts the basic ohmmeter circuit. As 
with the previous circuits it's a matter of controlling 
the amount of current through the meter movement, 
but in this function things get a bit turned around. 
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fig. 3. Mechanical details of the FSVOM enclosure. 


Zero on the OHMS scale is reflected by full-scale 
deflection of the meter (50 fiA), and for maximum 
resistance, or infinity, there is no deflection. This fact 
explains the second scale on the meter face. 

In the ohmmeter function we form a voltmeter 
with the meter movement and the resistance calibra¬ 
tion trimmer, just as we did in the current function. 
The voltage is furnished by the internal battery; it is 
applied to a voltage divider formed by the resistor 
selected by the range switch and the external resis¬ 
tance value being measured. When these two values 
are equal, the meter will read half scale. 

We're comparing an internal known value against 
an external unknown. An OHMS ZERO adjustment 
control is included on the front panel for setting the 
meter to zero as the internal battery's output voltage 
changes with age and use. 



fig. 4. Modification of the meter scale using dry-transfer 
characters. Resistance scale is in red. 


Fig. ID is the basic circuit of the field-strength- 
meter function. In this function the positive input 
jack is the antenna input, and the rf voltage picked 
up by the antenna is rectified by the germanium 
diode. The output is applied to the meter movement. 
A sensitivity control shunts the meter to allow adjust¬ 
ment over a wide range of field strengths. Since the 
field-strength function is a relative reading, no 
special scale is used. 

The overall schematic is shown in fig. 2. It's a 
composite of the four individual function diagrams 
shown in fig. 1. The only components added are the 
two silicon diodes across the meter to prevent dam¬ 
age from overload. After looking over the individual 
diagrams, it's easy to understand the composite. 


table 1. Parts list for the FSVOM. The parts in this listing are 
those used for the unit in the photos. Parts of equivalent 
value may be used without degrading performance. 


meter 
switch S1 
switch S2 

control, FS Sens 
control, Ohms Zero 
trimmer, I Cal 
trimmers, R Cal &■ E Cal 
jacks, input 
holder, battery 
rf choke 
case 

resistors 


50 fiA, RS 22-051 

3 pole 4 position, Centralab PA-2007 
3 pole 4 position shorting, Centralab PA- 
2006 

100k linear taper, RS-271-092 
50k linear taper, RS-271-1716 
5k, RS-271-217 
10k, RS-271-218 
Nylon, RS 274-662 

1.5 VAA Cell, RS-270-1432 

2.5 mH, Miller 6302 

178x152x76 mm (7x6x3 in.}, Mod- 
U-Box 3-7-6 
y 2 w 5% 


PC board, etched drilled: J. Oswald, 1436 Gerhardt Ave., San Jose, Cali¬ 
fornia 95125. $4.00 prepaid. {5 or more at $3.00). Residents add sales tax. 

Resistors are available from local RCA distributors in 2% at no additional 
cost over 5% prices (series 8300 resistors). 

The RCA resistors and cases are available from Quement Electronics, 1000 
S. BascomAve., San Jose, California 95100. 


This should be a boon if trouble with the unit is ever 
encountered. 

construction 

The first step is to drill or punch the holes in the 
case, using care not to mar the finish on the case 
(see fig. 3). Next, apply all the labeling to the case 
using Datak Letraset #K61 dry-transfer lettering. 
After labeling, apply two light coats of clear finish 
such as Datak or Krylon to protect the lettering. 

While the case is drying remove the plastic front 
cover from the meter movement and carefully 
remove the meter face, which is secured by two Phil¬ 
lips screws. Using the periods from the K61 Letraset, 
change the meter scale numbers 10 through 50 to 
read .10 through .50, as shown in fig. 4. Now, using 
the red lines and numerals from Datak Letraset K19, 
add the resistance scale to the meter face. This two- 
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The complete fsvom reedy for action. 


color scheme will make the resistance scale easily 
discernible. Apply a light coat of protective spray to 
the meter face. Allow the meter face to dry, reassem¬ 
ble the meter, and mount all the front panel compo¬ 
nents to the panel half of the case, 

A parts list for the FSVOM is shown in table 1, The 
PC board should be etched and drilled as in fig, 5 and 


the components mounted as in fig. 6, Next, solder 
the interconnecting wires to the PC board as in fig, 
7, leaving the wires about 305 mm (12 inches) long 
and in three groups: SC S2 ( and panel components. 
Mark the far end of the wires with wire-markers or 
masking tape so they can be identified later. 

Mount the completed PC board to the case with 
the wires extending toward the front. Lay the front 
panel face down in front of the PC board, and con 
nect the premarked wiring to the panel components. 
Cut the wires to length after identifying them. 

This type of prewiring saves wear and tear on the 
wires, as the PC doesn't have to be turned over time 
and again to connect the individual wires. When the 
wiring is done, the panel should fold back into the 
case and the wiring should fold neatly into place. The 
wiring should be laced or spot-tied for neatness. 
Double check to be certain that the wiring is not 
pinched in the edges of the case. This completes the 
construction. Don't button up the case yet, 

calibration 

The first step in calibration is to zero the meter 
with its zero-adjusting screw. This is best done with 
the meter in its normal operating position. Next, in¬ 
stall the battery, set the function switch to OHMS 



fig. 7, Board to-panel wirmg points 
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Wiring details between PC board and panel. 


and the range switch to XI0. Leave the range switch 
in the X10 position for the remainder of the calibra¬ 
tion procedure. Short the input terminals and adjust 
then ZERO control to read 0 on the meters resistance 
scale. Remove the short from the input terminals and 
put a 180-ohm resistor across the terminals. Adjust 
the R calibration trimmer for a reading of 0.25 (half 
scale) on the upper meter scale. This coincides with 
180 ohms on the lower, or resistance, scale of the 
meter. 

Switch the function switch to the current (I) posi¬ 
tion and place 300 ohms {two 150-ohm resistors) in 
series with a 1.5-volt battery across the input termi¬ 
nals. Adjust the 1 calibration trimmer for a full scale 
reading of 5 mA (0.50 x 10), 

Switch the function switch to the VOLTAGE posi¬ 
tion and place two T5-volt batteries in series across 
the input terminals. Adjust the E calibration trimmer 
for a reading of 3 volts (0,3 x 10). This completes the 
calibration procedure. Now you can fire up your rig 
and check out the field-strength function. 

closing remarks 

While I can't make any great claims of accuracy for 
the FSVOM, it's more than adequate for amateur use. 
As you probably know, most commercial meters use 
1 per cent resistors and much more sophisticated cir 
Guitry* But the FSVOM is very easy to use and will 
provide a degree of satisfaction in that you know 
what's going on inside the little meter when you use it, 

As a club project, it's fun and gets amateurs 
involved in areas we generally don't explore. As a 
useful device, it's hard to beat. When you've finished 
building this one you will have explored just about all 
phases of home-brew construction, from PC boards 
to rotary switches to meter movements. The experi¬ 
ence gained on this little project should pay off well 
on all future building efforts. 
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with exclusive Dual-Speed Control! 

For antennas up to 10.7 sq. ft. of wind load area. Mast 
support bracket design permits easy centering and offers 
a positive drive no-slip option. Automatic brake action 
cushions stops to reduce inertia stresses. Unique control unit 
features DUAL SPEED rotation with one five position switch. 
SPECIFICATIONS: Max, wind load bending moment-10,000 
in lbs. (side-thrust overturning); Starting torque — 400 m.- 
lbs.; Hardened steel drive gears; Bearings “100 -%" diam¬ 
eter (hardened); Meter — D'Arsonval, taut band (back¬ 
lighted), There's much, much more — so get the whole story! 


Mail this coupon for complete details! 

□ Send me complete details on the new HD73! 

□ Give me the name of my nearest dealer! 
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HD-73 HEAVY-DUTY 
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WHERE ELSE 
BUT DAVIS 7 


FOX-TANGO CORP. 

Box 15944, W. Palm Beach, FL 33406 


BUILD YOUR DREAM 
ANTENNA 

VEE SUPPLY THE MATERIALS 
YOU HAVE THE FUI\I AND 
SAVE UP TO 5 0/. 


250 & 400 Hz 8-pole xtal filters 

WIN YOUR RATTLE AGAINST QRM 
GET THE REST AND SAVE 


6061-T6 DRAWN ALUMINUM TUBING 
AIRCRAFT GRADE PLATED HARDWARE 
HIGH STRENGTH FIBERGLASS SPREADERS 
STAINLESS STEEL ELEMENT CLAMPS 


Fantastic!’ is Ihe word K21K uses in summarising me performance of 
me new Fox-Tango 8-pole 250 Hz CW crystal tamce Idler m comparison 
,vilh tftal of tips standard 4-pole Heam unit Remarkably free from 
ringing exceptional ulfiniaie rejechon superior shape lactor easy 
installation are other quotes from fns enthusiastic report While grati¬ 
fying, tiis remarks come as no surprise — they merely echo those of hun¬ 
dreds of satislied Vaesu and Kenwood purchasers of Fox-Tango filters 
who have decided to up-grade their present sets instead ol purchasing 
new ones at today s inflated prices 

Fox Tango tillers arc desrgned to match the mounting holes in the most 
popular Heath ngs like the HW-101, SB-301, etc., exactly. For the 
others, Ihe drilling of a Sew small holes will pose no problem for Heath 
owners who have "buiil their own " K2TK mounted his new 250 Hz unit 
in the space reserved for an AM fitter in his 5B300 thus making use o) 
existing front panel conlrols tor seleclmg either of his Iwo CW Idlers, Fu» 
lhose whose models Jack this facility, it will be easy to improvise mechan¬ 
ical or electromagnetic switching arrangements i! dual fillers are desired 
01 course, lor those satisfied with one (ilier. installation usually consuls 
of lightening two nuts and soldering 1 wo conned ions 

Our complete line of filters is listed below Note that we offer both 250 
and 400 Hz bandwidths for Heath ngs Although the latter appears to be 
me same as the standard Heam CW filter, ihe difference in 8 pole per 
iormance has lo be heard lo be believed The 400 Hz unit is ideat lor rou 
tine CW operation even though it lacks the needle-sharp response (and 
critical tuning requiremenls) ol Ihe 250 Hz lifter 

All units are $55 except as indicated Order with confidence — satisfac¬ 
tion is guaranteed 


COMPLETE ANTENNA 
PACKAGES AVAILABLE 
CALL OR WRITE FOR 
FREE INFORMATION 


ROUTE i BOX lO G 
BROWNSVILLE, WIS. 
53006, pH(4l4j503-aOQ1 


fllQUlNCT COtJNUt 


SlMip unil lur OX >nnl . unti^l wufX 
Use instead of standard 600 Hz um| 
Same as sLmtkirJ KF ioC uml S45 
r or narrow SSB to i educe OHM 
SubsMuteiflixF 30*16 porenn wtjk inn 
Same as siandard xt -JOB umr 1^5 


UH2SQ 
J1HS00 
31F600 
3i hi e 
31H? 3 
3LF6 0 


250 Hz Sharp uml lor DX and contesl work 
500 Hz Use instead ol standard 500 Hz uml 
\ 8 kHz For narrow SSB to reduce OHM 
2 4 kHz For use id speech processor 


500 MHz and 1 GHz Counters with built-in preamp 

Series CTR-2A Frequency Counters exceed the highest quality 
standards demanded by electronics industries, communion 
tions. ham radio, research labs, technicians, and service. Yet 
cost only half ihe price of other commercial counters How 
does Davis do it? Advanced design and production techniques 
That's the Davis difference. One year warranty an assembled 
units, 90 day on kit components 

2 RANGES: 500 MHz KiE $249 95 3 GHz Krt J399 9b 

Assembled $349 95 Assembled $549 95 

* Preamp SO rnv m I5d MHz * Period Mina stir err cut fOpl tfri $15 00) 

■ 8 Digit 3' LID Di&iday ■ Input Diode Protected 

* High Suibthly TCXG " I ppm * Srrlnctabln Gate Timas. 3 & I sec 

• Oven Controlled CfyslaE * 5 ppm 'Opt (n $49 95 '■ 

OPTIONS' 43 M LED $10 00 10 sec. Time Base % 5 00 

12 V OC 10,00 Handle 10 00 

Order direct from factory. Add $3,00 fen shipping, $1 00 extra 
for COD., and 7% sales tax in M Y Slate. Payment by check 
(certified lor C O D.J, money order, Master Charge, VISA 
Credit rated company P.O. accepted Money back guarantee 
if reiurned in good condition in 10 days, Kits returnable only 
unassembled 

For more Information* request FREE PFSCRlPTIVE LITERA¬ 
TURE. or for in depth preview, send $5.00 for 32-page IN 
STRUCTION MANUAL Detailed. Illustrated Credited against 
purchase of either unit. 


Snary uml lo* DX and rwitesi <wi?k 
U >■ insreari of sunetazet t>D0 Hz unii 


Siijrp uml tor Lh and comest work 
Use msieatf ol standard 500 Hz uml 
For narrow 5SR lo r«mi:e QRM 


Sharp uml ten DX jncl comes r wor* 
Use in stead ol standard 500 Hz unit 
Ftu narrow SSP to reduce QRM 


S^arp umt lor Dx arm cpnlesl wm* 

Us* instead oi standard Heatb i w i■ ih■ > ■ 


250 N HZ 
40(1 KHZ 


10 avoid error due so similarity ol some filter numbers Specify dfisiffid unit 
completely when ordering Include make and model ol set tiltei dumber. and 
center frequency 

Diode Switching Boards permit e4sy mounting i without dolling j of up to two crysi.il 

11 ters of any type in addition so ihose tor which the manufacturer provides space 

I nese hoards will accommodate any oi Ihe hllers listed eic&pt Heath Speedy make 
of set with wmefi noard is lo be used £20 airmail postpaid 

VISA and Master Charge accepted 


mNimUS DISTRIBUTOR inquiries invited 
LU [AUSJUtU Affordable quality is the Davts difference 

DAVIS ELECTRONICS 

636 Sheridan Drive. Tonawanda. N Y 14150 * 716 / 874 - 5 B 48 
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WITH THE NEWEST, MOST COMPLETE, FAST SCAN TV TRANSMITTER AVAILABLE! 



Now, you can have an EYEBALL QSO without SPECIFICATIONS 
leaving your shack. Output power: 10 watts peak 

The new TVX 10 has solid state modular con* Video frequency: 439.25 uHz stock (420*470 MHz special order) 

struction using an all new high stability, low Video carrier stability: .0005% 

spurious transmitter. A true linear class AB Spurious outputs: down 60 db 

amplifier. Wide band video modulator that Video input: 1-2 volts p*p @ 75 ohms 

passes high quality color. Switchable, narrow Audio input: lOOmv RMS@600-5K ohms 

band audio modulation of video carrier or 4.5 Audio deviation video carrier: 15 KHz max. 

MHz wide band audio subcarrier. Audio deviation 4.5 MHz sub carrier: 100 KHz max. 



AVAILABLE ONLY AT THESE AUTHORIZED DEALERS 


CALIFORNIA 

C & A Electronic Enterprises, Carson, CA 90745, Ph. 213 834 5868 
Tele Com Electronics, San Jose. CA 95121, Ph. 408 274 4479 
Zackit Corporation, Vallejo, CA 94590, 707 644 6676 

COLORADO 

A.E S Communications. Wes Com, Colorado Springs, CO 80909. 

Ph 303 475 7050 

FLORIDA 

Amateur Electronic Supply, Orlando. FL 32803, Ph 305 894 3238 
N & G Distributing, Miami, F L 33126. Ph 305 592 9685 
VHF /JAX. Orange Park, F L 32073. Ph 904 264 71 76 

GEORGIA 

Creative Electronics. Marietta. GA 30065, Ph 404 971 2122 

ILLINOIS 

Klaus Radio, Peoria. IL 61614. Ph 309 691 4840 
Spectronics. Oak Park IL 60304. Ph 312 848 677 7 

IOWA 

Bob Smith Electronics, Fort Dodge. IA 50501. PI 515 576 3886 
MASSACHUSETTS 

Tufts Radio Electronics, Medford, MA 02155. Ph 617 395 8280 
MICHIGAN 

Adams Distributing. Detroit, Ml 48228. Ph 313 584 4640 
The Ham Shack. Kentwood. Ml 49508. Ph 616 531 1976 

MINNESOTA 

PAL Electronics. Minneapolis. MN 55412. Ph 612 521 4662 
MISSOURI 

Alpha Electronic Labs. Columbia. MO 65201, Ph 314 449 1362 
NEBRASKA 

Communications Centei, Lincoln. Nfc 68504, Ph 402 466 3733 


NEVADA 

Communications Center West. Las Vegas, NV 89106, Ph. 702 647 3114 
NEW YORK 

Barry Electronics. New York, NY 10012. Ph. 212 925 7000 
Del mar Electronics. W Babylon, LI, NY 11704, Ph. 516 420 1234 
VHF Communications, Jamestown, NY 14701. Ph 716 664 6345 

OHIO 

Universal Amateur Radio, Reynoldsburg. (Columbus) Ohio 43068 
Ph. 614 866 4267 

OKLAHOMA 

Derrick Electronics, Broken Arrow. OK 74012, Ph 918 251 9923 

PENNSYLVANIA 

LaRue Electronics, Scranton, PA 18509. Ph. 717 343 2124 
SOUTH DAKOTA 

Burghardt Amateur Center. Watertown, SD 57201, Ph 605 886 7314 
TEXAS 

AGL Electronics. Dallas. TX 75234. Ph 214 241 6414 

Madison Electronics Supply. Houston. TX 77002, Ph 713 658 0268 

VIRGINIA 

Radio Communications, Roanoke, VA 24016. Ph 703 342 8513 

WASHINGTON 

ABC Communications. Seattlo. WA 98155. Ph 206 364 8300 

WISCONSIN 

Amateur Electronic Supply, Milwaukee. Wl 53216. Ph. 414 442 4200 

CANADA 

Bviown Marine Ltd., Ottawa. Ontario. Can. K2H 7V1. Ph 613 820 6910 
Traeyer Distributors, Richmond, BC. Can V6X 2A7. Ph. 604 278 1541 


i# engineering 


on /sion or miownian electronics com*. 

I'rUes and specifications subject chuftxc without notice 


More Details? CHECK OFF Page 126 
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improving the 

HT-37 ssb transmitter 


The Hallicrafters HT-37 

is still around 
and has many 
excellent features — 
here are some ideas 
for upgrading this 
venerable old rig 

Of all the equipment manufactured by the 
Hallicrafters Company, perhaps the most popular 
was the HT-37 transmitter-exciter. It uses the phas¬ 
ing system for single-sideband generation, which is a 
good method if the phase-shift networks are properly 
adjusted. Once set, however, these phase shifters 
rarely need adjustment. The rig is as stable as a rock 
and the ssb audio quality compares well with that 
from filter-type circuits. 

! fig. 1. Revised audio section of the 



This article is presented for HT-37 users who might 
wish to improve its operation with some minor modi¬ 
fications. For the purist who wants better sideband 
suppression, an easy modification appears in refer¬ 
ence 1, which shows how to install a filter-type side¬ 
band generator. If you're happy with the as-built HT- 
37 sideband generator but wish to make a couple of 
other simple modifications to improve efficiency and 
increase power-transformer life, you might be in¬ 
terested in the comments that follow. 



Automatic Level Control (ALC) allows you to oper¬ 
ate at higher audio levels without overloading the 
transmitter, which causes interference to nearby sta¬ 
tions. With an ALC circuit added to the HT-37, more 
emphasis is given to lower-frequency speech compo¬ 
nents, and the higher dynamic range (louder) speech 
components won't overdrive the final-amplifier 
stage. Such overdriving creates splatter, "buck- 
shot,” and a broader signal. 

You'll need the following parts for the ALC-circuit 
addition: 

resistors 
quantity 
1 
1 
2 

capacitors 
quantity 
2 
1 
1 

miscellaneous 
quantity 

2 

2 

90 cm (3 ft) 

procedure 

1. Remove both top and bottom halves of cabinet. 

2. Remove side rail from chassis left side. 

3. Remove cover from the audio section to gain ac¬ 
cess to the audio gain control, R110. 

4. Remove the direct connection between R110 and 
ground. Install a 0.1-^F capacitor between these 
points. 


type 

50k composition, 1 /2 watt 
1 meg composition, 1 /2 watt 
10k composition, 1 /2 watt 

type 

0.1 /*F paper, 200V working 
0.25 jiF paper, 200V working 
0.001 fiF ceramic 200V 
working 

description 

1N2070 or 1N2071 silicon 
diodes, 400V PIV 
solder-lug terminal strips 
small plastic-covered shielded 
cable 


By Alf Wilson, W6NIF, 1068 Arden Drive, 
Encinitas, California 92024 
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5. Solder one end of a 50k resistor to the former 
grounded terminal of R110, then connect the center 
wire of a 51-cm (20-inch) length of small shielded 
cable to the other end of the 50k resistor. Ground the 
cable shield to a convenient point inside the audio 
compartment. The revised audio section will then be 
as shown in fig. 1. 

(20 

5tCM / 

FROM 
AUDIO 
SECTION 



ly a suggestion; use any mounting position that 
seems convenient.) 

15. Connect the two green wires lifted in step 12 to 
point C (fig. 4) and run a new wire from point D (fig. 
4) to R19 (point X in fig. 3). 

16. Connect point E to the shielded cable coming 
from point B in fig. 2. The final-amplifier wiring will 
now appear as in fig. 5. 

17. Dress the new shielded cables as close as possi¬ 
ble to the chassis. Check all wiring for errors. This 
completes the installation of your new ALC circuit. 


fig. 2. The ALC circuit built from instructions in the article. 

6. Feed the free end of the shielded cable through a 
hole in the audio-section cover shield. Replace the 
cover shield onto the chassis. 

7. Replace the side rail removed from the chassis. 

8. Using a solder-lug terminal (4 or 5 lugs), build the 
ALC circuit shown in fig. 2. Be sure to use a terminal 
strip with a grounded mounting lug at one outer end. 

9. Solder the outer end of the shielded cable coming 
from the audio section to point A in fig. 2. Attach 
another piece of shielded cable, about 51-cm (20- 
inches) long, to point B in fig. 2. 

10. Remove the nut from one of the four machine 
screws securing the antenna coax fitting to the chas¬ 
sis rear apron. Mount the ALC assembly just con¬ 
structed on the machine screw, replace the nut, and 
tighten securely. Of course, a grounding lug should 
be used to mount this assembly onto the coax con¬ 
nector. 

11. Near the bottom of the final-amplifier 6146 tube 
sockets you'll find a solder-lug strip where R19 (Ik) is 
connected to rf choke L13, which in turn is con¬ 
nected to the 6146 grids. 


GREEN WIRE 
GREEN WIRE 


RI9 

Ik 

AAV 


L 13 
2.5 wH 

-*.6/46 GRIDS 


fig. 3. As-built appearance of the HT-37 (see text). 


Before performing the next step, note that two 
green wires are connected to R19 as shown in fig. 3. 
Now proceed as follows: 

12. Remove both green wires from point X in fig. 3. 
Leave them free for now. 

13. Mount two 10k resistors and a 0.001 -/xF ceramic 
bypass capacitor on a 4-lug terminal strip, as shown 
in fig. 4. 

14. Next mount the assembly just completed under 
one of the self-tapping screws that hold the lid onto 
the shield can next to the 6146 sockets. (This is mere¬ 


A schematic of the complete ALC circuit is shown 
in fig. 6. I suggest you recheck the 6146 bias voltage 
to ensure it hasn't changed. It should be - 49 Vdc. 

power-transformer protection 

The HT-37 seems to have a history of power-trans- 
former failure. I've talked to several HT-37 owners 


fig. 4. More construc¬ 
tion details for the 
ALC addition to the 
HT-37 final-amplifier 
section. 


tOi< (Ok 



who have had to replace the transformer because of 
a short circuit either in the secondary windings or 
between primary and secondary windings. It's pretty 
hard to find an exact replacement for the HT-37 
power transformer today, although at least one 
source of help appears in the amateur ads in which a 
transformer rebuilding service is offered. 

In any event, it's possible to preclude catastrophic 
failure of the power transformer by simply adding an 
autotransformer, such as a Variac, in the primary 
voltage circuit of the HT-37. 

HT-37 owners will note that, when the OPERATION 
switch is turned from OFF to STANDBY, a distinct 
" thung " sound will be heard if the peak of the ac pri¬ 
mary voltage occurs at time of switch turn-on. This 
means that a surge of voltage is presented to the 
power transformer primary at the instant of switch 
turn-on. 

Why not eliminate this surge by using an auto¬ 
transformer in the transformer primary? With the 
OPERATION switch in the OFF position, turn the auto¬ 
transformer to zero, then gradually advance the 
autotransformer control until the proper ac input 
voltage is presented to the power-transformer pri¬ 
mary. An ac voltmeter should, of course, be con¬ 
nected across the power-transformer primary. 

Another cause of power-transformer failure, ac¬ 
cording to many HT-37 owners, is sheer carelessness 
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ST Amateur Radio /ervice/ 

(213) 837-4870 
4384 KEYSTONE AVE., CULVER CITY, CA. 90230 


the W6TOG * 

RECEIVER MODIFICATION KITS 

INCREASE SELECTIVITY • IMPROVE SENSITIVITY 
LOWER INTERNAL NOISE 
IMPROVE NOISE BLANKER OPERATION 
COMBAT BLOCKING FROM LOCAL SIGNALS 

TS-520 KIT.$27.50 FT-I01 SERIES KIT ... $32.50 

TS-520S KIT. 32.50 FR-101 SERIES KIT... 34.50 

TS-820 & 820S KIT... 34.50 FT-301 SERIES KIT . .. 34.50 

R-599 A/D KIT. 27.50 FT-901 SERIES KIT ... 34.50 

EXPLICIT INSTRUCTIONS MAKE MODIFICATION A CINCH 

IT’S MAGIC... 

IT’S “MAG1COM” 

PROCESSOR MODIFICATION KIT 

IMPROVES AUDIO PUNCH 
IMPROVES PROCESSED SPEECH QUALITY 

Converts TS-820 / 820S speech processor from RF 
compressor to RF clipper $27.50 
RF speech processor for TS-520 / 520S $42.50 
The “MAGICOM” RF processor module provides up to 
6dB increase in output with smooth, clean, 
non-distorted audio and more penetration for those 

pile-ups. 

ENDORSED BY W6TOG AND BIG GUN DXere WORLD WIDE 

the W6TOG * 

INTERNAL ELECTRONIC KEYER 

FOR ALL AMATEUR TRANSMITTERS OR 
TRANSCEIVERS USING GRID BLOCK KEYING 

• No holes mounting with TS-820 Series 

• Mounting options for TS-520, TS-520S, FT-101 
Series, TR4 Series, T4X Series, T-599 Series and 
32 S Series. 

• C-MOS DESIGN — Dot and dash memory — full 
iambic or manual operation. 

• Simple installation $49.50 

THE S-F REJEKTOR 
FILTER 

AN INTEGRATED CIRCUIT 
ACTIVE BANDPASS FILTER 
FOR PROCESSED RECEIVER AUDIO 

• Separate active filter elements 
for CW and SSB audio output stage 
• 8 ohm input and output impedance 

• Headphone jack for convenience 

• ON CW: from 500 hz to 100 hz, variable 

• ON SSB: 2 Khz fixed bandwidth 

• Rejects unwanted signal better than 60 dB 

• Designed for today’s transceivers 

or yesterday’s older equipment $49. 50 

V WELL. KNOWN DXer WITH OVER~300 COUNTRIES CONFIRMED. 


All prices postpaid - in Calif, add 6% sales tax - Masteicharge & Visa accepted 

SATISFACTION GUARANTEED OR MONEY REFUNDED 


GREEN WIRE 
GREEN WIRE 


10k 


IOk E 

r-'WV - 


X—9 


FROM B (FIG 2} 


0.00 l M F 


m 


Rt A 
Ik 

fy.- 


L 13 
2 SmH 


TO 

6146 GRIDS 


fig. 5. Schematic showing modified wiring in the HT-37 
final-amplifier section. 


during operation. The HT-37 instruction manual 
stresses that, when switching to STANDBY from any 
of the operating modes (MOX, VOX, or CAL), it's im¬ 
portant to wait for a few seconds before switching 
the set OFF. There must be a message here. Accord¬ 
ing to other HT-37 owners, it's a dead cinch that the 
power transformer will blow if the set is rapidly turned 
from one of the operating modes to OFF and back 
on! It's easy to do this with this equipment, especial¬ 
ly during the heat of a contest. A Variac won't help in 
this case, of course, because during operation the 
Variac will be adjusted for full input primary voltage. 



So if you value your HT-37 power transformer, re¬ 
spect the precautionary advice in the instruction 
manual for the OPERATION switch. The HT-37 is a 
great rig, even by today's standards. But if you can't 
replace a blown power transformer, you may as well 
try to sell the rig for junk. 

acknowledgment 

The material on adding ALC to the HT-37 was 
taken from a paper by W0NCK and K0TYO. This 
paper was included with the instruction manual for 
my HT-37, which I purchased second hand. I built 
the circuit and it is an improvement over the original 
HT-37 design. Any credit for this improvement 
should go to W0NCK and K0TYO. 

reference 

1. Milton L. Pokress, W3CM, "Increased Sideband Suppression for the 
HT-37," ham radio, November 1969, pages 48-51, 

ham radio 
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OSCAR 

HEADQUARTERS 


Quality VHF & UHF Kits 
At Affordable Prices 


Greet for OSCAR, 5SB, FM t ATV. Qvex T0,000 in 

U*e ihrOu^hoot the world gn dll ty(-w.’ r . gf rSHtven. 


P15 Kit 


$18.95 


P35 Wired $34.95 


• Covers any 6MHi band in 
UHF mng-- of 380-520 M Hi 
■ 20 dB gain «2 staqil-S ■L$w noiv 


►Ask For Free Catalog-* 


.NEW GENERATION RECEIVERS 

► WORE SENSITIVE *MORE SELECTIVE i70 or 100 dB) 

♦COMMERCIAL GRADE DESIGN 

•EASY TO ALIGN WITH BUILT-IN TEST CKTS 

•LOWER OVERALL COST than EVER BEFORE 


• 4$W out (linear) or SOW (dan C) 

♦ Model i for 6M or ?M 

LPA 8 -45 Kit 589.95 

for 2M, 8- 10W in, 45W out 


Note New Address arid Phone No. 


hamlromcs, me, 


65c MOUL AD • HILTON, NY 14468 


■"Dealer Inquiries Invited** 


FEATURES: 

• Linear Convert*?! tor 5$B, CW # FM, etc, 

• A fraction of ihe price of other units 

• 2W p,e,|), output with I MW of drive 

• Use low power tap on exciter or attenuator pad 

• Easy la oliiyi will' buill-jn felt points 

Frequency Schemes Available: 


MODEL 

INPUTiMMz ) 

OUTPUT (MHz) 

X V2- t 

28*30 

50*52 

XV2-2 

20-30 

220*222 

XV2-3 

28- 30 

222-224 

X V2- 4 

28- 30 

144-146 

XV2-5 

28-29 

145-146 

X V2-6 

26*20 

144- 146 


ONLY $59.95! 


IT’S EASY TO ORDER! 

CALL OR WRITE ItiOW FOR F*EE 
CATALOG OR TO PLACE ORDER! 


PHONE 7 16-392-9430, (Electronic 
answering service * v * * 0, weekends) 


Uie credit card, t.o.d,, check t m > a . 


MODE L 
C432-2 
C432-4 
C432-5 
C432-7 
C432-9 
Special 


* Miniature vhf mode I lor tight spaces - size only 
I /2 m 2- 3/8 #M grft> I $ avail to cov e r an y 4 M H s 
band in the range 20-230 MHz *20 db gain *12V 


BUILD UP YOUR OWN GE AR FOR MODULAR 
STATIONS, REPEATERS, A CONTROL LINKS 

• Ruled fur Continuous Duly • PrultriMOnnl 
Sounding Audio • Built-in Testing Aids 


T50 51* Channel, 2W Exciter lor 2M, 6M t or 220 
MH* (Specify band),„ , *,* S49.95 

T50U Six Channel, 1W Exciter for 430-450 MH* 
uhf operation a....*,****,..*,*** S49.95 


iFlroacband PA *No Tuning Required 'Class C PA 

•430-470 MHz 

—#I3*I5W Out 
'*< ” *200 mW Drive 


Specify Band When Ordering 


• Deluxe vhf model far application* where \paco 
permits * 1* 1/2 * 3' L •Model* avail to cover any 
4 MHr band in rhe 26-230 MHz range *12 Vdu 

• 2 ilage* •Ideal for OSCAR *20 db gain 

• Diode trqn$ient protection 4fd$ily tunable 


VHF RECEIVING 
CONVERTERS 


RF RANGE l-F RANGE 
432-434 28-30MHz 

432-436 144-146 

435-437 28*30 

427.25 61.25 

4 39.2 5 61.2 5 

Inquire Abaul Other Range* 


ONLY J34.95 


SSB TRANSMITTING 
CONVERTERS 


FAMOUS HAMTRONICS PREAMPS 
let you hear the weak ones! 


T80 UHF POWER AMP 


PR Kit $10.95 
P16 Wired $21.95 

Specify Bond 


ONLY $34*95 




Model T80-450 
$79,05 
Wired & Tested 


P9 Kit 512.95 
P14 Wired $24.95 


UHF RECEIVING 
CONVERTERS 


VHF& UHF FM RECEIVERS 


VHF 


Linear 


PA 




NEW FM/CW EXCITER KITS 


MODE l 

C28 
C 50 
C 1 44 

C 145 

C 146 

Clio 

C 22 0 
C22? 

Special 


2 8- 32MMz I44-U3MH t 
50-52 2 8-30 

I44-U6 28-30 

145*147 28-30 

146-148 28-30 

Aircraft 26-30 

2 20-222 28-30 

222- 224 28- 30 

Inquire About Other fiEqngcj 


RF RANGE 


h 

f 

fa 

tni 

ironies, me. 


More Details? CHECK-OFF Page 126 
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master dtarge 


SEND 15<P STAMP OR S A S.E. FOR INFORMATION AND 
FLYER ON OTHER HAL TRONtX PRODUCTS 

TO PHONE ORDER IN 1 313 285-1782. 

VISA AND MASTER CHARGE ACCEPTED, 


July 28 thru August 10,1979 

1 hive trouble finding lime to stuck lor 
Upgrading? 

Do it tm your uicutinn .it the 

OAK HILL ACADEMY 
AMATEUR RADIO SESSION 

20 years uf successful teaching 

Two weeks of intensive code ami tbeon 

tF 

starting at your level. 

Classes from Novice thru Amateur Extra 

* Expert instructors 

♦ Friendly surroundings 

• Excellent Accommodations 


associates 

T 15 BELLARMINE 
ROCHESTER, Ml 48063 

CALL TOLL TREE 

800 - 52V2333 

IN MICHJGAN 313 - 375-0420 


c. L. PETERS, K4DNJ, Director 

f.),ik Hill Acridt.'my Amateur Radio Session 

Mouth of Wrl&on, Virginia 24363 

Name _Call_ _ 

Address _ 

City/Sl ate/Zip i 

i 


THIS IS IT 


Vfe 


I' 

itV-j 


T _ 

J±+ T- 

HAL 

hAMDLD c mowla.no 


HAL-TRONIX 

P. O. BOX 1101 
SOUTHGATE. MICH, 46195 


MODEL 4431 THRULINE 

RF DIRECTIONAL WATTMETER 
with VARIABLE RF 
SIGNAL SAMPLER - BUILT IN 

IN STOCK FOR PROMPT DELIVERY 


AUTHORIZED DISTRIBUTOR 


TIMETRAC FEATURES 


* Sleek modern styling to swnptemenl 

any home or □ 11 tetr decor 

Tells itte time 

Jells I he date and year 

Up-timer to 60 minutes 59 seconds 

with pause 

Alarm to ring al (he same time 
everyday 

natiy appoimment sets appemiments lor 
tne next 23 hours 59 minutes 
Future appointments up to one year 
Dimmer switch tor display 

Memory wilt hold up to 30 
appomiments 

Lithium power ceil to retain memory 

during power outage 

Appoinlmenis entered oui ot 

chronological order will be stored in 

chronological order 

Colon flashes once each second 

AM f U indicator 

Plugs mio any wall outlet 

Easy to read vacuum tiu orescent 

display 

* Exiremeiy accurate quart/ crystal clock 


THE TIMETRAC COMPUTER 
APPOINTMENT ALARM. 

Efficient Remarkable 

Ask your salesman for a demonstration 


TIMETRAC SOLO 
AND DISTRIBUTED 
BY HAL-TRONIX. 
DEALERS WELCOME 


TIMETRAC 


8v twwn 


FIRST TIME OFFER 


Regular Price $79.95 

Introductory Offer 
By Hal-Tronix 

only S 69. 95 


THE ONLY CLOCK OF ITS KIND — 

NONE CAN COMPARE! 


NOT A KIT 


the microcomputer 
controlled 
appointment clock 


RELAX AND LET TIMETRAC 
DO YOUR REMEMBERING. 

TiMfTAAC helps manage youi busy 
schedule increases your elli&dncy Fvrry 

home ana office needs time trac 


TIMETRAC — THE CLOCK 
THAT REMEMBERS 

This is the exciting 4 II new lime'minder Ihjl 
combines space-age technology with. mry 
day pradicalriy II remembers and reminds 
you oi everything that you mighl torgel 
umeTrac combines smart, modern design 
with precis-w and performance its vacuum 
lluorracertl display provides readability bom 
,i distance ■ irte urges! display on ine market 
rodai, You comn>i the display brightness 
with a dimmer sw<ien 


A NEW SOLUTION FOR SOME 
OLD PROBLEMS 

Your spouse will never he upsei wild you lor 
missing ,i birthday 

Youi business associates will he pleased 
when you're never tale fen appoinlmenrs 
Your doctor win be wftfrdent that you are 
taking youi mediCulion al Ihe lime pre 
scribed 


FOR THE BUSY EXECUTIVE 

Conlmts length ut business meetings 
Reminds you 1C minutes ahead oi time lo 
prepare lot meeling and gives you lime lo 
dear your desk Reminder ol wile's birlh 
Reminder Do catch plane lor important 
business I rip 

FOR THE HOMEMAKER 

Reminder id lake meal oul of If rarer loi din 
m- 1 r Kill her timer Reminder ui lerims bares 
and hair dresser appointments 

FOR THE MOTHER 

lime children s phone calls homework 
music practice Wake chikken lor school 

FOR THE SENIOR CITIZEN 

Meditation reminder Reminder oi grand! 

children s birthdays, doctor appointments 
Easy in reau large display A wonderful qrfl 
tot Mom and Dad 


FOR THE STUDENT 

rimer lor chemistry tab. biu lab. Timer lor 
solving problem- 1 , or prep.uanon ipr exams 


FOR THE GOURMET COOK 

Alarms in leu you when to start next step in 
meal preparation By programming me timai 
alarm yuu li know jusl when each Cduisn ot 
an elaborate meal must be prepared so 
everything will be ready a) Ihe same time 
Helps you *eep track ul recipe timing 


FOR THE SALESMAN 

Stores up |o 30 luture appointments — easy 
to see at the touch pi a key when next 
appointment is scheduled 


FOR THE PHOTOGRAPHER 

Timer im photographu devetapmenl chain 
Can insert red digital display filter Eu dvod 
damaging him 


FOR THE ATTORNEY 

Records Client s time charges, meetings 
phone cauls research Timer with built-in 
pause capability provides accurate way ut 
liming speech, presentations 


FOR THE SECRETARY 

The secretory s be si triend Remembers ip 
remind the DOSS bt key appointment Times 
length of phone calFs 


General 

Communication 
Industry 
Marine VHF 
Micro processor 


CB 

CB standard 
2 meter 
Scanners 
Amateur Bands 


BanKAMERiCARD 


to 

charge 


Sentf TO 1 lor out I,a os I i:nl*itog 
Wnto or phone tor more defmts 

2400 Cryslal Drive 
Ft Myers Florida 33901 
dll phones (813) 936-2397 
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high-performance 

TTL logic probe 


Design of a simple 
yet high-performance 

logic probe 
using three low-cost 
integrated circuits 


p Have you constructed a frequency counter or 

I keyer that didn't work when you first turned it on? 

I Has some piece of equipment that uses TTL inte- 

I grated circuits failed recently? If you answer yes to 

I either of these questions, you've been in a situation 

I in which a logic probe could have been very useful* 

I This article describes a simple TTL logic probe That 

I can be constructed for less than $5, Yet its perform- 

I ance equals that of units costing as much as $45. 

I operation 

I The logic probe is to the digital designer what the 
I VGM is to the electrician* With a single touch, the 

I probe displays the logical state or condition of the 

I selected circuit connection* A well-designed probe 
I will indicate an open circuit, a good logic I or 0 state, 

I and whether a pulse train is present* This tool en- 

I ables the digital experimenter to follow signals 
I through the various logic gates and circuit compo- 
I nents until the faulty part or wiring error is isolated. 

I The logic probe has three LEDs of different colors 

By Andrew B. White, K9CW, 102 Franklin 
Street, Urbana, Illinois 61801 
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mounted near the probe tip. After the probe's +5 
volt and ground connections are made to the circuit 
under test, the tip can be touched to any point carry¬ 
ing a TTL signal. If the point is less than about 0.7 
volts, the 0 (green) LED will be the only one ener- 



fig. 1. Graphical summary of the indicating LEDs for various 
input states. When connected to a floating input, none of 
the LEDs will be on. 


gized. ff the test point is 2.4 volts or greater, only the 
1 (red) LED will come on. If the selected circuit is 
oscillating between 1 and 0, the red and green LEDs 
will show the relative duty cycle of the oscillation, 
and the PULSE (yellow) LED will pulsate or will seem 
to be continuously on. 

The advantage of a special pulse indicator can be 
seen when considering a normally low or 0 signal 
with 200 nS high pulses every 200 mS. Since the sig¬ 
nal is high for only a small fraction of the total period, 
the probe's green LED will seem to be always on and 
the red LED always off. However, each of the pulses 
is stretched to about 0.5 second and displayed on 
the yellow LED. Thus, the green and yellow LEDs on 
together indicate the presence of the narrow, high 
pulses. 

If the line is an open circuit, has a resistance of 
more than about 4000 ohms to ground, or has a volt¬ 
age level between 1.0 and 2.4 volts, neither the high 
nor low LED will be energized. An unterminated TTL 
input will be displayed in this fashion. A summary of 
the logic probe's operation, with various input wave¬ 
forms, is shown in fig. 1. 

circuit description 

The schematic diagram of this logic probe, as il¬ 
lustrated in fig. 2 , consists of three sections: the 
high-level detector and red LED driver (Q1 and Q2), 
the low-level detector and green LED driver (U1A and 
U1B), and the pulse detector and yellow LED driver 
(U2 and U3). Q1 functions as a threshold detector, 
which will turn on with an input voltage of greater 
than about 2.4 volts. The threshold level is deter¬ 
mined by the three silicon diodes connected be¬ 
tween the emitter of Q1 and ground. Each diode ex¬ 


hibits a forward-biased voltage drop of about 0.7 
volts. When Q1 turns on, Q2 is forced on, connect¬ 
ing the +5 supply voltage to the anode of CR3, 
turning on the red LED. 

The low-level threshold detector uses one section 
of a 74LS02 and a silicon diode. Without this addi¬ 
tional diode voltage drop, the green LED would be 
energized at about 1.4 volts. With the diode, the in¬ 
put voltage has to be below 0.7 volts before pin 1 of 
U1A will go low, turning on the green LED. Notice 
that between the upper and lower thresholds neither 
CR1 nor CR3 will be energized. 

The pulse detection circuit employs a dual D-type 
flip-flop and a monostable multivibrator to stretch 
the input pulse length. The detection of a valid 0 or 
1 level is signaled, respectively, by U1 pin 4 or the 
cathode of CR3 going high. Either of these condi¬ 
tions causes one of the outputs of U2 to go high, 
forcing pin 13 of U1 low, which triggers the mono¬ 
stable and turns on the yellow LED, CR2, for about 
0.5seconds. As long as the output of the monostable 
is high, both flip-flops remain cleared. The D-type 
flip-flops are used to insure that U3 is properly trig¬ 
gered. The trigger pulse must be at least 200 nS long 
and cannot stay low, since that would hold CR2 on. 
The 74LS74 shown will respond to pulses as narrow 
as 25 nS. 


t-5 CRI 



fig. 2. Schematic diagram of the logic probe. All resistors 
are 1/4 watt; CR4, CR5, CR6, and CR7 are 1N4148 or equiva¬ 
lent small-signal diodes. 
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A logic probe should not excessively load the cir¬ 
cuit under test. This probe will sink only about 25 
n A when the input is +5 volts. With a 0-volt input, 
the circuit input current is about -200 ^A> In the 
worst case, this probe would represent one LSTTL 

i 



fig. 3. Suggested printed-circuit board layout and parts 
placement diagram for the logic probe. If desired, pre^ 
punched board and simple point-to-point ^iring may 
be used. 


load. In addition, the probe will "catch" pulses short- 
er than 100 nS in duration, 

construction 

The circuit layout for this device is not critical. 
Fig, 3 illustrates one printed circuit board layout de¬ 
sign and parts placement for the logic probe. The 
overall board dimensions are 3.3 x TO.2 mm (7.3 x 
4 inches). You could use point-to-point wiring on a 
circuit board with holes on a standard 2.5 mm (1 
inch) grid instead. The probe tip can be made from 
16 AWG (1.3 mm) tinned-copper wire or a small 
brass nail. The + 5 and ground inputs should be con¬ 
nected to clip leads so they may be easily connected 
to the circuit supply voltage source. Standard TTL 
chips may be substituted for the LS devices shown, 
but the circuit loading will be increased, 

l have found a logic probe to be a valuable aid in 
debugging TTL projects. After you use one, you may 
wonder how you were able to get along without it! 

ham radio 


Clegg 


F T-901 


QTR-M 


FT 301 


Yaesu 
Headquarters 


Dozens of Distributors offer you a selection 
of YAESU products. Some might even quote 
you a slightly lower price. But—no one can 
serve you better than Clegg when you 
choose any item from YAESU's extensive 
product line. Because: 

1. We have YAESU products in stock. 

2. We know YAESU products inside 
and out. 

3. We service all YAESU products. 

If you are considering upgrading your sta¬ 
tion with a new YAESU FT90I—or an FT- 
225RD -or an FT301—or merely a YAESU 
clock—call us TOLL FREE today 
YAESU and Clegg guarantee your satisfac¬ 
tion with the product and with the service. 

To expedite our service to you, we have 
departmentalized our telephone sys¬ 
tem! Ca!l Clegg for YAESU or any other 
requirement for your station. 

ORDERS AND QUOTES: 

TOLL FREE 1-800-233-0250 
SERVICE DEPARTMENT: 

TOLL FREE 1 000-233-0337 
ENGINEERING. PURCHASING, 
ADMINISTRATION AND ACCOUNTING: 
1-717-299-7221 


CtuTimijnicaEiQins Carp 

i9i i Old Homestead Lane 
Greenfield Most rial ParX Easi 
Lancaster, PA 17601 
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code speed counter 


Do you dislike counting up the words and doing 
the arithmetic to check your code speed? If so, then 
you need a code speed counter. All it takes is an or- 
dinary frequency counter and a couple of ten-cent 
ICs. 

In many cases, a frequency counter can be set up 
to count for one second, performing the latch and 
reset function during the next 0.2 second. By insert¬ 
ing a divide-by-four counter (7493) in the clock cir¬ 
cuit, the counter will then count for four seconds 
instead of one second. 


INPUT O 


O.f r 

>i|_, 

} iSk 

IpF 
, _1/ 

71 

m 

~ 




m 


■O OUTPUT 


fig. 1. Wiring diagram of the one-shot multivibrator used to 
convert the sine wave into a pulse for the counter. Pin 2 
connects to the output of the wave shaper, while pin 13 
goes to the counting circuit. 


The goal is to have the counter count the number 
of key downs during a four-second interval. This 
will be approximately the code speed in words per 
minute. A dot or dash from the speaker terminals is, 
in many cases, a 700 to 1200 Hz sine wave. It is nec¬ 
essary to generate a positive pulse from each char¬ 
acter. To do this, insert the retriggerable monostable 
shown in fig. 1 before the counter's input. 


downs sent during the 0.4 second of the latch and 
reset cycle are ignored by the counter. The 12 will 
remain on display until the next four seconds have 
passed, then read out the number of key downs 
during that period, and so on. 

If you plug the counter into the speaker jack and 
tune in the W1 AW code practice, you'll find that the 
counter produces readouts which are very close to 
the announced speeds. On the faster speeds, 20 
wpm or more, the counts tend to be low. This is be¬ 
cause at faster speeds more words will occur during 
the four-second count period, and the counter does 
not make any allowance for the seven-baud spaces 
between words. 

A very useful operating aide is provided by con¬ 
necting the input of the 7490 counters to one of the 
decimal points in the readout. This makes it possible 
to see the dits and dahs which are being counted. By 
watching the blinking decimal point you can tell 
when interference is messing up the count. Using 
the gain control on the receiver you can tune out the 
interference, if the desired signal is strong enough. 
Just turn down the volume until only the desired sig¬ 
nal is visually evident. You can also tell, by watching 
the flashes of the decimal point, which four-second 
intervals are representative of the speed being sent, 
and ignore counts of intervals containing long pauses 
or interference. 


0 

l 


to 


20 


30 


I I I 


1BITM 


KEYDOWNS COUNTED FOR 4 SECONDS 


40 


50 


II 


0.4 . 


SEC 

latch reset 


performance 

Using a piece of graph paper, find out exactly what 
readouts the modified counter will produce. In fig. 
2, the word Paris is represented in code. If you 
assume the speed is 12 wpm, then each dit is 0.1 
second long. The counter reads 0 until the first four 
seconds have passed. It will then read out 12, since 
12 key downs occurred during that time. Those key 

By Louis C. Graue, K8TT, 624 Campbell 
Hill Road, Bowling Green, Ohio 43402 


fig. 2. Diagram of the standard 50-baud word PARIS. 

If you don't have a counter which you wish to 
modify, then you can build the code counter from 
scratch by adding the above modifications to any of 
the plans which have appeared in the literature. 

The code speed counter will add another element 
of enjoyment to operating CW. It will also give you 
an easy way to check on your progress if you're try¬ 
ing to build up your code speed. 

ham radio 
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NEW! NEV 

FM2016A 


All Solid State-CMOS PI digital synthesized - No Crystals to Buy! 5KHz steps - 144-149 
MHz-HUGE W‘ LED digital readout PLUS MARS-CAP and MULTIPLE OFFSET BUILT IN. 

• 5 MHz Band Coverage - 1000 Channels (instead of the usual 2 MHz to 4 MHz-400 
to 800 Channels) • 4 CHANNEL RAM 1C MEMORY WITH SCANNING AND 
AUTO TRANSMIT • MULTIPLE FREQUENCY OFFSETS • ELECTRONIC AUTO 
TUNING - TRANSMIT AND RECEIVE • INTERNAL MULTIPURPOSE TONE 
OSCILLATOR • RIT • RF ATT • DISCRIMINATOR METER - 1 6 Watts Output- 
Unequaled Receiver Sensitivity and Selectivity - 15 POLE FILER, MONOLITHIC 
CRYSTAL FILTER AND AUTOMATIC TUNED RECEIVER FRONT END, COMPARE! 

• Superb Engineering and Superior Commercial Avionics Grade Quality and Con¬ 
struction Second to None at ANY PRICE. 


INTRODUCTORY 

PRICE 

s 359 00 


f MMC 1 ' M<uti 
phone WMih Duill m 
Tvuth Tun* PjO 

WHY BUY LESS? 
THE FMMC 1 
HAS IT All' 

* Ne*' Auto hey up 

■ ivtap Ac Tim i Heytniitn.1 

* Adj level -rnd ttwv 

balance 

* Uv W| [ Many Iran irf 

* Only ■ 2 


Regulated A C/PS 

Model FMPS 4R $39 95 


SHOWN WITH OPTIONAL pP 800 MICRO PROGRAMMER 


* TRUEFM Not phase modulation lor superb emphasised hi-fi audio 
qualify second to none 

* RfT CONTROL Used ro improve clarify when contacting stations 
with off frequency tamor 

* MONITOR LAMPS 2 LEO s on from panel indicate (1| incoming 
signal-channel busy, and (2) Transmit 

« FULLY REGULATED INTEGRAL POWER SUPPLY Operating 
voltage for ail 9v circuits «ndependentfy regulated Massive 
Commercial Hash Filter 

* MODULAR COMMERCIAL GRADE CONSTRUCTION 3 Umi 

irevi modules eliminate stray coupling and facilitate ease of main 
lenanc© 

* ACCESSORY SOCKET Fully wired for touch tone phone patch, 
and other accessories Internal switch connects receiver output to 
internal speaker when connector is not in use 

a MULTI PURPOSE METER Triple Function Meter Provides 
Discriminator Mvtei 5 Reading on receive and Power Out on 
Transmit 

* RECEIVE Setter than 2&uv sensitivity, 15 POLE FILTER as weft as 
riMjnolithic crystal filter and AUTOMAT if 1 LINED LC circuits provide 
superior skirt selectivity COMPARE I 

* HIGH LOW POWER OUTPUT 16 watts and 1 watt switch se¬ 
lected low power may be adjusted anywhere between 1 and 16 
wads Fully protected short or open SWR 

* HF ATT Live right next to King Rung Repealei and can t operate? 
With the 201 6A You Can Just flick the RF ATT switch Only die 
2016A has this teaiuM- 

* OTHER FEATURES Dynamic Microphone built m speaker mobile 
mounting bracket external 5 pm accessory jack, Speaker jack and 
much much mare Si*e 2V; x 7 x 7V> AH cords plugs, fuses micro 
phone hanger etc included Weight 5 lbs 

|,m ii -1 a * h n tl 

i i'll >ir,l ! 

I * Itkn 

NL»1bMUh. i . ! -i 'f ■ 

Bi-rf/arm fU* W-i" 

7 1 rvi 

Wrel Tr i fi>.J. ■ ■ 

rMnentu t ,i 
i*H*n 44 i f the 

PVatninl i ',-(>1 ■. '■ 

Bi^ve KtilYi 
„RJB1 344 SOB* 

M*hW“*T II .• I ,1 - 

Cu f Ui**il!j(rt. Oh* 

i f . J -!.f .L?t 

SumjlH t -- v> i ■. * if.i 
Hi|fMiliifNt V*h-u’' V*i« ■ 

DEALER INQUIRIES INVITED ^ 


* F REQUENCY RANGF Receive and Transmit 144 00 to 148 995 
MHr. 5 Khr steps (fOOO channels) H MARS CAP jnd MULTIPLE 
OFFSET SUHT IN 

* HUGE LED DIGITAL READOUT 

* 4 CHANNEL RAM SCANNER WITH 1C MEMORY AND AUTO 
TRANSMIT Program any 4 Irequenaes and reprogram at anytime 
using the front panel controls - search lor occupied (closed) channel 
or vacant (open) channels Internal Ni Cad included to retain memory 
|no diode matrix to wire or change} 

* MULTIPLE FREQUENCY OFFSETS NO CRYSTALS TO BUY 
EVER Arty offset any split' Odd Bull splits accomplished bydiyi 
t .i I programming Never any need lur crystal si 

* INTERNAL MULTIPURPOSE TONE OSCILLATOR BUILT IN 
Sine Wave 1 750 H? tone burst foi whistle on operation and sub 
audible tone operation Internal 2 position switch lot automate and 
manual operation tone burst or sub audible tone PL ad|ustable 60 
203 Hr [100 Hr Pie Set) 

* AIRCRAFT TYPE FREQUENCY SELECTOR Large and small 
coaxially mounted knobs select I00KH/ and IQKRr steps 
respectively Switches click Stopped with a home position facilitate 
frequency changing without need to view LED s while dnvma and 

provides the sightless amateur with full Frequency Selection as 
standard equipment 

* FULL AUTOMATIC TUNING OF RECEIVER FRONT END AND 
TRANSMITTER CIRCUITS OC output of PLL led to varactor diodes 
m all frpru end RF tuned circuits provides full sensitivity and 
optimum inter modulation rejection over the enure band APC (AUTO 
POWER CQNfRQLi Keeps RF output constant from band edge to 
band edge NO OTHER AMATEUR UNIT AT ANY PH1CE has ttiHSa 
features which are found in only [he most sophisticated and 
expensive aircraft and commercial transceivers 


Manufactured hy nne of the worlds most distinguished Avionics manufacturers, Kyokuto Oenshi Kaisha. Ltd 

First m the world with an ail solid state 2 meter FM transceiver 


AMATEUR-WHOLESALE ELECTRONICS 


8817 S,W. 129th Terrace, Miami, Florida 33176 
Telephone (305) 233-3631 • Tele*: 51-5628 
U S. DISTRIBUTOR 


february 1979 


More Details? CHECK OFF Page 126 






f NEW - NEW - NEW from DATA SIGNAL 'N 


TOUCH TONE ’ 0 MICROPHONE 

DataCoder 5 



JUST LOOK AT THESE FEATURES: 

* Tough "Mobile Environment" Microphone 
■ PositJve-ActKin Tactile Keys 

* Hiyh-lmped;irtce Ceramic or SQQ-ohm Dynamic Cartridge 
- Adjustable Tone Balance and Output Level 

* "Positive Hold ■ Easy Lift" Hanger 

*■ For Vehicle or Hand-held Portable Use 

* Complete . . , Not a Kit , , * $39.00 


MINIATURE ENCODERS 



MODEL OTM — Completely self-contained miniature encoder 
tor handheld portables. Only 5/16" thick. Three wire con¬ 
nection. Automatic PTT keying optional With your choice of 
12» or 16-digit Digitran keyboard. _ 

Price OTM - $39.00. DTM.PTT - $49,00 



SUB-MINIATURE ENCODERS 


MODEL SME — Smallest available Touch Tone Encoder, Thin 
only .05" thick, keyboard mounts directly to front of hand¬ 
held portable, while sub-miniature tom; module fits inside. 
This keyboard allows use of battery chargers. Price $29.00, 
with your choice of 1 2- or 16 digit Digitran keyboard SME 
(less keyboard) $24 00 



■Touch-Tone is a registered trade name of AT&T 

DATA SIGNAL, INC. 

2403 COMMERCE LANE 
ALBANY, GEORGIA 31707, 912-883-4703 



Be sure to ask about 
our new keyers and CW 
memory for CW butts. 


ALUfVIA 
TOWERS 


60 Ft 
Ham Crank-Up I 
Model T-60-H 


40 Ft 

Crank-Jp’ 

Ham Mode* t-140 

* HIGHEST QUALITY 


MADE IN ALUMINUM 

★ TELESCOPING 

(CRANK UP> 

★ GUYED 

★ TILT OVER MODELS 


{ 



QUALITY MADE 


Qtofvt l otl 



HAM 

COMMUNICATIONS 

MANY MODELS MFG. 

Towers to TOO feet. Specials 
designed & made. See dealer 
or send for free catalog 


ALUMA TOWER CO, 

80X 2S06HR 

VERO BEACH, ELA 32960 
PHONE f305) 567-3423 
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CURTIS LSI’s 
help you 



speak 

MORSE 


* 8044; Keyer On A Chip ■ iHtpucn *git>.514.95 

Apr n HR. ftl 76 0ST, HadiO MO&k 75. Apr HdH 71 75 

* 8044-3; 1C.PC El. Socket, Manual* _24.95 

* 8044 4; Semi-Kil... 54.95 

* 8045; Morse Keyboard-On A Chip 1C . ., 59.95 

* 8045 1: IC.PCD.RFQ,Sockets.Manual.. 89.95 

* B045-2: Semi-Kil.....159,95 

* 8046; Instructokeyer On-A-Chip 1C ... 49.95 

a 8046 1: Semi-Kit...... 79,95 

* BG47;.Message Memory-On A-Chip 1C.. 39.95 

* 6047 1: JC.PCi.RAM,Sockets.Manual,, 69.95 

did St 75 on fpr poiligt lid handling) 

EK 430; CMOS Keyer* dwtn osri.124.95 

IK-440A; Initruclokeyer* - 224.95 

T no* *th dun memory ai standard 

System 4000 Ham Computer {«* jini qstj (write) 



Curtis tleciro Devices, Inc. 
Dept H (41«9«41» 

Ni 4090. MijHjnljin Vm*. CA 34G4Q 



QUARTZ CRYSTALS 



"IN A HURRY 

SINCE 1970 


tf 


CRYSTALS AVAILABLE FOR: 


• CB - Synthesizers 

• Amateur-HF. VHF, UHF 

• Industrial 

• Scanner 

• Marine - LB & VHF 

• Conversion Crystals 

• Special Attention to R & D. 

• Micro processor Types. 


DISCOUNTS AVAILABLE TO 
DEALERS & MANUFACTURERS 

CALL "BONNIE" FOR 
PRICES & DELIVERY 


VISA Ki MASTER CHARGF 



credil cards accepted. 

'mm*. 






CAL CRYSTAL LAB. INC. 

1142 N. Gilbert Street 
Anaheim, CA 92801 
(714) 99M580 


More Details? CHECK— OFF Page 126 





















. 'fy - .*•*%' 


AMERICAN 


FREQUENCY COUNTER APPLICATION: 


* Ham Radio — Two Way Radio — CB 

* Audio Amplifier & Receiver Repair 

• Computer Maintenance & Construction 

• A Must for TV & PLL Repair 

.F: " - 


MODEL 3550K 


includes built-in 
Pre-Amp & Prescaler 




Y\\ AiMi V’t * I "li S1’ 'p ■ r 


DSI 


ft* irol* 


PRIQUlNCy 


COUNTlfl 


HHHD3 bOD V 


i 
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DSI OFFERS THE BEST OF TWO WORLDS . . . 

An unprecedented DSI VALUE.. .in a high quality, LSI Design, 
50 H2 to 550 MHZ frequency counter kit. And, because it's a 
DSI innovation, you know it obsoletes all competitive makes, 
both in price & performance. 

With 95% of the assembly completed by DSI, you are only one 
hour away from solving all of those difficult bench problems, 
from adjusting 60 HZ clock-time bases to setting the frequency 
of a 468 MHZ Mobile Radio. 


DSI — GUARANTEED SPECIFICATIONS 


Time Base TCXO 1PPM 65° to 85° F 

Freq, Range 5QHZ to 550MHZ irtcl. two S0239 inputs 

Resolution 1HZ to 55MHZ, 10HZ to 55QMHZ 
Gate Time 1 sec & 1/10 sec with Auto Decimal Point 
Display 8 digits, ifclnch LED with Leading Zero Blanking 
Sensitivity 25MV @ 25MHZ, 150MHZ, 250MHZ. 

75MV @ 450MH2 

Power Batt., 12VDC @ 300Ma, UOVAC (with AC-9) 


95% ASSEMBLED 100% TESTED 

Performance You Can Count On 


F A C T: Every 3550 QUIK-KIT W PC board is factory assembled 
and tested before shipment. f : ACT:The problems of bad LED's, 
IC's, and Capacitors are a thing of the past. FACT: No manu¬ 
facturer except DSI offers a 550MHZfrequency counter with... 
8 digits, .5 in. LED’s, TCXO, 1HZ resolution and a one year 
warranty on parts for under $100,00. FAC T: We do not know 
how long we can hold this tow, low price. GO WITH THE 
LEADER .. BUY A DSI FREQUENCY COUNTER KIT TODAY. 
SAVE TIME & MONEY AND BE ASSURED IT WILL WORK 
THE FIRST TIME. 


DSI INSTRUMENTS, INC. 

7924 Ronson Road, Dept. G. San Diego. CA 92111 


3550K Kit . .. $99.95 

T-101 Ant.. 3.95 


AC-9 AC Adp.. 7,95 

Shipping. Handling, Ins. ... 10.00 


CALL TODAY TOLL FREE: {800-854-2049) Cal. Res, 
CALL (800-542-6253) TO ORDEH Oft RECEIVE 
MORE INFORMATION ON DSI S FULL PRODUCT 
LINE OF FREQUENCY COUNTERS RANGING FROM 

10HZ TO 1.3GHZ 

TERMS: MC - VISA - AE - Chock ■ M O COD in U S fund* Ordeik OLilsIdo ol 
USA K Canada nluaoe add 12000 additional lo cover air alnpmoni California 
nbktenti mJd 6** Sdifti Tux 


3550W Wired..149.95 

T-101 (inct.).NO 

AC-9 (inci.) . NC 

Shipping (incl.).. NC 


WS4 


YOU ASKED FOR IT 

YOU GOT IT 


DSI 

QUIK-KIT 
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quick connection 

An effective, inexpensive way to 
connect wire to a pole or pipe is to 
use a regular automobile hose clamp. 
These clamps come in various sizes 
and are available at most service 
stations. 

For outside installations, stainless- 
steel clamps should be used. The 
area of the pole that comes in contact 
with the clamp and wire should be 
free of dirt and grease. Clean the pole 
with steel wool or very fine sand¬ 
paper. Be sure to wipe off any dust 
from sanding. 

After the clamp is secured to the 
pole, it should be taped with plastic 
electrical tape for weather protec¬ 
tion. I've employed this method to 
connect a grounding wire to a ground 
rod of small diameter, and it proved 
very successful. 

Jim DiSpirito, AB9Q 

remote crystal 
switching 

With the rising theft rates of mobile 
equipment, it is becoming increasing¬ 
ly attractive to mount vhf radios in 
the trunk. However, such an arrange¬ 
ment can present problems if you 
normally use a large number of chan¬ 
nels. In a conventional remote¬ 
switching system, the relays or 
diodes, which are used to switch 
crystals, are selected by a simple ro¬ 
tary switch in the control head. A 
separate conductor, from the control 


head to the radio, is required for each 
channel. However, the use of a large 
multiconductor cable can be avoided 
by implementing a simple binary en¬ 
coder/decoder system. By using bi¬ 
nary coding, only four conductors are 
needed to select sixteen channels, or 
five conductors for thirty-two chan¬ 
nels. Such a system has been incor¬ 
porated in my mobile installation, 
which was built around a modified 
Genave chassis. 

The control-head circuit for the 
first ten channels (0 through 9) is 
shown in fig. 1 . Of course, this can 
be expanded to any number of chan¬ 
nels. Binary encoding is accom¬ 
plished through the use of 1N4148 or 
equivalent steering diodes. If you 
have trouble finding a rotary switch 
with enough positions, you might try 
using a toggle switch to control the 
most significant bit. In this way, an 8- 
position rotary switch and a toggle 
switch can select sixteen channels. 

As for decoding circuitry, there are 
a number of decoder lCs on the mar¬ 
ket, with a variety of specifications. 
The user should select one which is 
best suited to his particular applica¬ 
tion. The 7445 and 74145 ICs are 
BCD-to-decimal decoders with open- 
collector outputs, suitable for driving 
reed-relay switching. 

If diode switching is used, the 7442 
BCD-to-decimal decoder or 74154 4- 
line to 16-line decoders will work well. 
A 4-line to 16-line decoder may also 
be built from two 7442s and an inver¬ 
ter as shown in fig. 2. This illustration 
shows the decoder/diode driver cur¬ 


rently being used in my mobile instal¬ 
lation. This configuration is suitable 
for use with oscillators in which the 
crystals are selected by grounding. 
The 7442s were used instead of a 
74154 because they happened to be 
available. TTL inputs normally float to 
a high logic level if left unconnected. 
The four 150-ohm resistors pull down 
the inputs to approximately ground 



fig. 1. Schematic diagram of binary encod¬ 
ing circuit in the control head. The diodes 
provide steering such that the four lines to 
the radio receive the correct binary coding. 
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potential, unless a positive voltage 
from the control head is present. The 
reason for using this method is to 
provide relatively low-impedance in¬ 
puts to the decoder to insure immuni¬ 
ty to rf pickup and other extraneous 
signals. To be on the safe side, all 
four lines should also be bypassed 
with 0.01- or 0.005-/xF capacitors at 
the decoder. 

Inverters of the 7404 type provide a 
positive voltage and enough current 
to turn the diodes fully on. Diode cur¬ 
rent is set by the 82-ohm resistors. 
Larger-value resistors were initially 


erably cheaper to use hex-inverter ICs 
for isolation rather than rf chokes. 

Binary channel addressing is readi¬ 
ly adapted to more sophisticated digi¬ 
tal control applications. For example, 
the radio can be converted into a 
scanner simply by adding a gated 
clock oscillator and a 7493 4-bit 
binary counter. The binary format is 
also well suited to microprocessor 
control. 

Binary coding circuits have seen 
continuous service in my mobile in¬ 
stallation since late 1974, first with 
DIP reed-relay crystal switching and 


cern though, is the power trans¬ 
former which might be damaged due 
to such ari occurrence; they are ex¬ 
pensive to replace. 

Rather than simply replacing the 
socket, I decided to eliminate the 
heat source by substituting plug-in 
solid-state rectifiers for the tubes. 
This requires a minimum amount of 
work since both the 5U4 and 5R4 
were replaced by SS-5R4 units pur¬ 
chased from United Page Incor¬ 
porated. Another procedure, which 
was suggested by the Collins Serv¬ 
ice Department, is the use of four 


REMOTE CHANNEL 
SELECTION INPUT 
(FROM CONTROL 
HEAD) 



tried, but they did not allow adequate 
diode current to flow. As a result, the 
receiver oscillator output was dimin¬ 
ished, which in turn caused a small 
reduction in receiver sensitivity. A 
value of 75 or 82 ohms allows ade¬ 
quate current to flow, while remain¬ 
ing well within the current limitations 
of the diodes. 

Notice that no rf chokes or bypass 
capacitors are required in the vicinity 
of the crystals or switching diodes, 
unlike some circuits appearing in the 
handbooks. A decoder could probab¬ 
ly be designed without inverters on 
the outputs, but rf chokes would very 
likely be necessary to isolate the crys¬ 
tals from each other. With prices be¬ 
ing what they are, it would be consid- 


more recently with diode switching. 
They have proven to be rugged and 
reliable, and have added considerable 
flexibility to the mobile system 
design. 

J. Lee Blanton, WA8YBT 

solid-state rectifiers 
in the Collins 516-F2 

Not long after acquiring my present 
Collins station, I experienced a prob¬ 
lem in the power supply which was 
directly traced to a cracked high- 
voltage rectifier tube socket. The 
socket becomes brittle after some 
years of use. This is primarily due to 
the large amount of heat generated 
by the rectifier tubes. Of prime con- 


Semtech SCH-5000 diodes (CPN 
353-0425-010), two diodes replacing 
each rectifier tube. These are hard¬ 
wired to the tube sockets underneath 
the chassis. 

In each instance it would be a good 
idea to disconnect the rectifier fila¬ 
ment leads, insulate and tie them 
back out of the way, although I ran 
my unit for some time after installing 
the plug-in units without doing so. 
The filament leads are not needed 
and removing them eliminates one 
more source of possible trouble. 
Also, the bias should be re-adjusted 
to obtain the proper resting plate cur¬ 
rent since all voltages will have in¬ 
creased about 10 per cent. 

Paul Pagel, N1FB 



february 1979 


91 






RECEIVE CONVERTERS 


MODELS FOR ALL BANDS 50 MHz 
THRU 1296 MHz. LOW NOISE OP^ 
HONS AT 432 MHz. 


STANDARD IF. ICM. IF OPTIONS 6M A 2M AVAILABLE 
POWER 12V 0,C f Shipping *2.50 

MMcSQ N. F. 2.5 dB typ, *59.95 

MMcl44 N. F. 2.8 dB typ. *59.95 

MMc220 N F. 3 0 dB typ. *69,95 

MMt432 N. F. 3,8 dB typ. *69 95 

MMc432 S N. F. 3,0 dB typ, *84.95 

MMc438/ATV Ch2 or Ch3 IF *94,95 

MMcl296 N, F„ B.5 dB typ. *89.95 

ANTENNAS (FOB CONCORD, VIA UPS) 

144-148 MHz J SLOTS 

3 OVER 8 HORIZONTAL POL. [ 12,3 cIBd D8/2M ISO.65 
8 BY 8 VERTICAL POL D8/2M VERT *59.50 

S f @ TWIST 8XY/2M *52.45 


420 450 MHz 
M U LTI B EAMS 


10 EL. GAIN * 15 7 dBd 70/MSM48 
HR EL. GAIN ! 10.5 cJBd 7Q/MUM80 

UHF LOOP YAGIS 

26 LOOPS GAIN J 20 dBf 

1250 1340 MHz 1296-LY 
1650-1750 MHz 1691-LY 


Send 30f (2 stamps) lor full details of KVG crystal products am t all 
your VHF & UHF equipment requirMntfltl, 

Prt-Selector Fillers Aril pi l Fen S58 Trjmsveners 

Viit.mior TripTers Crystal Filters FM Transvfrltrj 

Decide P r c-Scolers Frequency Meters VHF Converters 

Amemu* Oiciiiator Crystals UHF Converters 


Spectrum 
International, Inc* 
Post Office Sox 1084 
cord, Mass. 01742, USA 


CRYSTAL FILTERS and DISCRIMINATORS 

9.0 MHz FILTERS 

XF9 A 2.5 kHz SSB TX *40 65 

XF9 D 2 A kHz $SB FtX/TX $55.10 p rtwir * 

XF9-C 3.75 kHz AM *59.30 

XF9-D 5,0 kHz AM *59,30 Inmtirtev 

XF9-E 12.0kHz NBFM *59.30 " 1 1 

XF9-M 0.5 kHz CW (4 pole) *41 50 InViti'rf 

XF9 NB 0,5 kHz CW <8 pole) $73 45 

9.0 MHz CRYSTALS (Hc25/u) 

XF900 9000.0 kHz Carrier $4.75 ' -7 

XF901 8998,5 kHz USB *4.75 

XF902 9001.5 kHz LSB $4.75 £n 

XF903 8999 0 kHz BFO $4 75 P^ T 

F 05 Hc25/u Socket Chassis 50 

F 06 Hc25/u Socket P C. Board .50 

VHF and UHF FILTERS 

ELIMINATE IMD BIRDIES" 145 MHz PSN45 $54,95 

FROM YOUR RECEIVER. 432 MHz PSf432 *43,95 

CLI AN UP YOUII TRANS 1296 MHz P$fI296 $43,95 

WITTER OUTPUT, Shipping $3.50 1691 MHz PSf 1691 *45.95 


OSCAR-J FILTERS 

v* Suppress 2m Tx Third Harmonics. Low 2m loss 
{0.5 da typ*}, High loss at 435 MHz (3Q/40dB). 

j. MMf200*5 3D dB min. atten. $29.95 

^ MMI200-7 40 dB min. attert. $39.95 


J /4 KILOWATT 
LINEAR AMPLIFIER 


TPL proudly presents the first true power T/4KW 

5SB/AM, FM or CW solid state 
2 meter linear amplifier 

A remote control plug allows 
you lo operate wiih the ampli¬ 
fier ON or OFF. or in 
SSB'AM. FM Of CW 
from the flash hoard 


The 2002 utilizes the lalesl slate of the art engineering including micro- 
sin p circuitry and modular construction The three final transistor* 
combine to produce 250W when driven by 15W or more at I3.3VDC 

POWER INPUT HARMONIC ATTENTUATION 

5-20W Garner FM or CW AM Harmonics Attenuated 

7QW PEP masnmgm SSB or AM 60 dB or Greater 


POWER OUTPUT 

2OO-250W earner f« orCW 
300W PEP SSB or AM 

frequency range 

144 to 140 MHz’ 

’ will operate with sJighi 

degradation at 142 ISO MHz 


CURRENT DRAIN 
FM-40 Amps ma 250W 
SSB-30 Amps (a 300W PEP 

DUTY CYCLE 

FM 50% id- rSOW 33% (a 2 SOW 
SSB 60% a 1 SOW 50% 250W 

Model 2002 S499.00 


can oe ordered for repeater application 
,i for additional information can I act 

Tf*M- COMMUNICATIONS INC. 

1324 w min st Gardena, ca 90247 (2131530-9014 

Canada Lon&rouk Inpusl lies, Lid . H45 Bellamy Rfl . Scaibrnouan QnlanaUlH 1H5 
Luptjri EMECtne.2060South301hAvfrri U (, Hallandale FEontls33008 


GREGORY ELECTRONICS 

The FM Used 
Equipment People. 


START THE NEW YEAR 
WITH A COPY OF 
GREGORY ELECTRONICS 

NEW 1979 
CATALOG 


GREGORY ELECTRONICS CORP. 


245 HI. 46. Saddle Brook. N.J. 07662 
Phone: (201) 489-9000 
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FREQUENCY COUNTER KIT 

Outstanding Performance 

Incredible Price 

CT-50 


89 




The CT-50 is a versatile and precision frequency counter which will measure 
frequencies to 60 mHz and up to 600 mHz with the CT-6G0 option Large Scale 
Integration CMOS circuitry and sona stale display technology have enabled this counter to 
match performance found in units selling for over three times as much Low power 
consumption (typically 300-400 ma) makes the CT-50 ideal for portable battery operation 
Features of the CT-S0 include large 8 digit LED display RF shielded all meial case easy 
pushbutton operation automatic decimal point, fully socketed iC chips and input protection 
to 50 volts to insure against accidental burnout or overload And The best feature of alt is the 
easy assembly Clear step by step instructions guide you to a finished unit you can rely on 
Order your todayl 

CT-50 60 mHz counter Kit SfS 95 (;&■ i Color TV calibrator-stabrtimr 

GT-50WT 60 mHj counter wued and tested 1 59,95 DP 1 DC probe general purpose probe 

CT-SQCi 600 mHj? scale'ofliion add ?9 95 hf-i High impedance probe non.ioadir 


SPECIFICATIONS; 

Frflq.jf-r,- i f. Hj |(p tfti mHf fcOd rnHj win C T i‘Hl 

nesoiuiiDn id h.’i. 0 i tfaie 1 H;,. r yaiv 

Readoul 6 dhgil 0* i-ngr? LED direct readout in mu j 
A l C u r at y a d |utt«tM f tO 0 yprfi 
SlADniy 2 0 ppm ove* 10 in 40 C temperature 
tompensaied 

inpur BNC i megohm ?Q pi direct 50 unm *ur C T-60C 

■Overload SO VAC ma^mum an mooes 

Sonpltvily Ins than 25 m v to 65 mHi 50 ■ 150 1o ECO 

mHj 

Power 110 VAC 5 Walls or I? VPC , 400 m4 
Sue t * a i 2' n.gh quality aiumm u m case 2 ibi 
ICS Hunil* all socketed 


}1f95 

13.95 

1595 


CAR I 

CLOCK I 

The UN KIT. only __ 

5 solder connections " - 

Hf»rL‘ i . a suite' mpiuhtj fuqiji-d juid h m curate riuin 

cluck which ts a snap io build and install Clock 
movement it completely assent bled - you qniy snidpc 
3 wire* and 2 sw>icties fakes a bool i-5 rnmuies' 
Display tt bright green with automatic bnghmes* 
conlrol photocell - assures you of a highly readable 
IrSi'ilJy day or night Cornea Iff tl !Uhh rmisM On 
uli/int aluminum ■; jat- Much f ,iri be .lEEdCfted 1 
diftaranl WAys using 7 sided tape Choice of silver 

11 1 a (. * (If Quid ' ASI* 1 Spi! E ify 

DC 3 kit 1? hour formal W2 95 

Dt t wired and Misled 529 95 

i my A(, adapter SS 95 


Under dash 
car clock 

i, ;-* hour clock rn „i beau 
‘il | nuslir i .isv features 

|umuo neOLE-ns hijjti.yecuracy ilmin moi naiy ' 

frr,, *.|[ display Maliks with ignition and s jftei 
iriflfUClHinv Oljlirmal flmirnei ftutu m ill >c ally fld|USt* 

ii%pi,v T m ambient iispi! irvo 

Di 11 Mock w«ih mig binickel 52 1 95 

OM t dimmer adapter 2 50 



PRESCALER 


rncauni.cn u 

t .tend fhi‘ fungi' of your . 

COunier IO 60b mH/ WQrkJ 

wiir, ;tn, counter In ludes ? 

h arivstur pre amp ii.r give super sens typically 20 

mv ,il rid mHj Speedy lU or tOU ratm 

PS ir 600 mH/twestairr 559 95 

Pfb 1BK BfK) mMz prescaier mi 4995 


OP-AMP SPECIAL 

741 mini dip 12/S2 90 

EJ f f F T mi n ■ dip - : 41 type I 0 1 5 2 0 0 


VIDEO TERMINAL 

a completely self-contained stand alone video ler 
miridlcafd HeQuire^oniy an ASCH keyboard and TV 
set to become a complete terminal unit Two units 
available cnmmun Icalures are single 5V supply. 
XTAL controlled sync and baud rates (Io 9000). 
complete computer and keyboard control of cursor 
Parity urror control and disofa* Accepts arid gener¬ 
ates serial ASCII plus parallel keyboard input The 
32 tE if. 32 rh.ii by 16 lirm^ 2 pagei; with rubmury 
flump teahrm The £416 is 64 char by 16 lines with 
scrolling upper .mil lower case (optional) and has 
RS-23? iind 2£)ma loop interfaces on board Kite 
include sockets and complete documenunion 

RE 32ib terminal card 5149 95 

RE 6416 terminal card 199.9S 

Lower Case option B4 16 only 13.95 

Power Supply Kit 14.95 

Video Rf Modulator VD-t 6.95 

Assembled tested unite add 69 00 


CALENDAR ALARM CLOCK 

The i.iu! v 111.(i s gol l .(ill 6- V L EDs 12 . J 4 hour 
matin ?4 hour alarm 4 year calendar battery 
backup jnd Kite riKw The super TlOi chip r uM iJ 
Sr^+^ 6*41? inches 

{ umpiftt' *■ i it-sr. l .i',f tmri available r 

DC 9 534 95 


30 Watt 2 mtr PWR AMP 

Vmpir- ■ lass r - O'L'wi’f amp teilturns H 1-rnr-s puwrh 
gam i A m rgr 8 uul 2 «' hir 15 out 4 w in Pm 30 ou| 
Mit‘ 0utpulof3hW incredible value complete with 
an parte teicav and T H r#lay 
PA t 30 W pwr amp kit 522 95 

TR-1 RF »nud T R relay khI 6 95 


Ramsey's famous MINI-KITS 


FM WIRELESS MIKE KIT 

KinsnHS up lu 3UO 

h- any FM CWOSdf .IS! 

radio uses any type nl V| 

. Runs on 3 En : rv 

t y*rt- J M 2 ter- ■( dili'il Mai 

viTi..' rn.*.' Uliirji- 

rg i kil §2 95 f M . kit 14 95 


COLOR ORGAN MUSIC LIGHTS 

See music comp alive 1 .1 riiitermu 
lights llicker with music One light 
tor tows one tor the mid irfiige dnn 
fi>r Ifn- high!- l .it f’l . Ii.nl r* 

tmlividoaiiy ddiuilahte jrm du.i", 
niii p -. lFitJVr i trc.Li kjr i iMiff, t ind 
rmn,M ndc i - ubs anil moiv 
fComplete ml Ml 1 IT 45 


LED BLINKY KIT 

A rjn'at .iMtmin>n ... i 

naleiy noshes 2 lumpo LCDs U*e 
tijf Ti.iinf. badges raqlVni-s AJ'Oiri] 

-i I inylh ni)' il .r' 1 - tth 1 I" 

1 5 VDltS 

t-innulfte tit 01 I 52 95 


I 

! 


VtDEO MODULATOR KIT 

Converts any Tv TO viijeo mornlur 
Silprrl slati'i lunatfi- h?vI" ( *' A h, 
Rums on 5 “ . aia oph *"te' 
sicjfi-L. Pf^,l unit on tlir marhefi 
(.nfTi[tlele kil VI'I 1 58 95 


TONE DECODER 

A complete y. ' 

lone ilci ■ ider 

j ^ingl.i pf tma'-i 

FpAlutei 4U0 5D00 \/ 

ItJ .Hl(uMatite r .in jh- •„ i 

20 Jut m j a vuttage lequUUiijn ‘ (j 

IC Useful tot Tfiiirn term decoding 
Ion* burst dfllechan FSh eti Cun 

dlvi be I'M’IJ as .i Stable tom- i?n 
cuuni Runs on Mo vqils 
Complete M tO > 55 95 


WHISPER LIGHT KtT 

Af I U 1 li’ rUi < •. 4 * 1 -J ni JI n '► I- p - 
up sounds .ittpi 3 i onvurte tln-ni V- 
la,jM I Ilf loudfi Inn sound ttli* 
bfigMel the lignt laimpieteN suit 
mnlaiitefl ihCiLiileS m.m runs <jn 
11 liVA 11 ■"■ .iL ! till A .1 tls 

Complete ► i WL ’ S6 95 


SUPER SLEUTH //"A 

A ,upui -I+Disir ,M .lift */rT 

pi-iipi *inch will pH f 

■ i i p'i * i r, i j_ . 1 - 1 1 (eel 1 - 

[ iiiijil lor mamtcxing baby s room or 

i- j.a 1 iiur[Ki-.a .implilier Full 2 

W mis i nil Pol luns on 6 Io 15 vails 
Ljnns u J'. onrr. speak el 

Complete 15.95 




rsmsa^j alaafnifiiss 

BOX 4072; ROCHESTER, N.Y. 14610 


POWER SUPPLY KIT 

uirmptete Inpte r*gu ! ■] 

41 ud pmUl supply 0*0 ****? 

vines variable 6 to t& 

V iJ Is at ?iT£) insa and - ,il 1 
A nip E v.eiient lo.irr regui.r|)i>n 

guud Filtering and *ma 1 l sue Lif 5 * 
IransTortriers rnquires b IV i A 
and ; j 4 VC T 

i i,inapl«te * it t J< s iLT 56 95 


SIREN KIT 

Pmdures ifiviar'i arid downward 
W.l- ■ r 14 ' .1 ■ lunsT" ',|l li (H 'S[ U S'H"M 
■ pea* aDd'MOLilpul runs DM l 15 
v. il . . i\!ii> l 45 yhm speilkri 

( umpteio *n SM 3 52 95 


RHONE ORDERS CALL 

(716) 271-6467 


_ FM MINI MIKE KIT 

A super tugti performance t'M 
wirt-ii’Ns -ink, - klf Tranr,mite ,1 Mali 
signal up In 3(10 yards With ffhcep- 

lipnai audio quality by mean* pi in 
built in H-li-rriPil nil Hu’ Kit Hlf.ludeN 
i. .is*- nwM* on olt $wik h <T*ry nr. + 
ejhII if ry .ind super.nstr uchons Ttut. 
i-; ihf rinr-sl umt available 
FM l kil 512 95 

r- M 3 wired and tested 16 95 




CLOCK KITS 

our Best Seller 
your Best Deal 


Tty yiiur tiarifl at building Hie tin ml luxkiug 
fiui r un ifu* mfliknt its satm lihr&h jnodtivif 
aluminum case looks great any who ur whilp si* 4" 
l ED digit''pri--,- h1p -i highly leadobte >Mpiay i Pits i% .■ 
complete ktl nu i‘i(mi. needed jnd i| only Take* 1 ? 

Hours tn afteerripte vuui ctidir c of ■ aw 1 1 ulfus 
inivei quid I'urnjr- tilai k blue ispecify I 
Cluck krl T2 24 hour DC 5 522.95 

i'kp-. Wifi Klrtiin <r timci 1? 2* hour 

DC-10 2T.95 

Alarm clock 12 hour only DC-fl 24 95 

12V DC car clock Dt 27 95 

Fur wuwd and tested clocks add 51 d DO to kit once 


Hard to find PARTS 


LINEAR Id 



REGULATORS 


301 

S 35 

76MG 

5 < 25 

324 


1 50 

773 

50 

360 


1 25 

109K 

65 

160 a 


rs 

7605 

95 

555 


45 

76L05 

25 

656 


£5 

7905 

T 25 

566 


1 15 

761? 

66 

567 


1 25 

7912 

1 25 

ii5S 


50 

7915 

65 

3900 


50 

TTL IC* 


CMOS IC< 



74»00 

15 

40fi 


20 

7417 

65 

4013 


35 

74 75 

50 

4046 


1 65 

7490 

50 

11)49 


40 

74T96TI 

1 35 

i5i6 


1 2% 

SPECIAL 1C* 


5169 


t 75 

11C90 

’3 50 

TRANSISTORS 



T0t16 

I 25 

2M3904 lype 

to 

1 00 

4511 

200 

2N3906 rype 

to 

i 00 

631* 

2 95 

NFN 3,0W Pwr 

3 

1 00 

5U5A0 

2 95 

PNP 30W P *i 

3 

1 00 

70Q1 

650 

?n3055 


6D 

4059 N 

900 

OJT 2N2U46 lyptr 

3 

7 00 

7206 

17 95 

C£T MPF102 type 

3 

200 

LED* 


UNF 2N5179 r T tw 

1 

2 00 

Jumbo red 

9 1 00 

MRF 23B RF 

11 95 

Jumbo gr*-en 

6 i 00 

SOCKETS 



Jumbo yellow 

6 1 00 

6 pin 

10 

2 00 

M-Oi red 

a i oo 

!4 pin 

10 

M ere red 

8 i 00 

16 pin 

10 

200 

e>Po!a' 

75 

24 pm 

A 

200 

FERRITE BEADS 


26 pm 

4 

2 00 

WTh mto iperi 

15 1 00 

40 pm 

3 

200 

B noie baiun 

5 1 00 



TERMS Siitisiacl'on guaranteed or mono 1 , 
refunded COD add *1 50 Minimum order 
56 0(> brrnifs undiir 5'0 00 add % 75 Add 
5V for poeiege insurance handling Over, 
add 1 Vv nv retidenis ado i-i« 


More Details? CHECK OFF Paqe 126 
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short circuits 

-500-watt power supply 

The article by WA6PEC, Decem¬ 
ber, 1977, ham radio, page 30, con¬ 
tains a drafting error in fig. 1. There 
should not be a connection between 
the collector and base of Q3. 

'tone-burst generator 

The tone-burst generator by 
WA5KPG described on page 68 of 
September, 1977, ham radio con¬ 
tains an error in fig. 1. The junction 
of the 1N914 and R2 should not be 
connected to the PTT line, but only 
to C3. 

active bandpass filters 

The article on active bandpass fil¬ 
ters (December, 1977, ham radio , 
page 49) contains some errors in the 
equations. An errata sheet is avail¬ 
able by sending a self-addressed, 
stamped envelope to either the 
author or ham radio . 

admittance, impedance, 

/ 

and circuit analysis 

In Anderson's article in the August, 
1977, issue, there's a glaring typo¬ 
graphical error in the second sen¬ 
tence of the right-hand column on 
page 76. This should read, "if R- 10 
ohms, then G = 0.1 mho." There 
should be no minus sign in front of 
the 0.1 mho. 

*10-GHz broadband antenna 

In the article on the broadband 10- 
GHz antenna which appeared in the 
May, 1977, issue of page 40, the 
chart of optimum feed beamwidth 
(fig. 3) is incorrectly labelled. The 
ordinate should be labelled as feed 
angle, not half-angle. Therefore, the 
simple antenna should be used with 
reflectors with focal length to diam¬ 
eter ratios, /, between 0.3 and 0.6. 
Thanks go to N6TX for spotting the 
error. 


nected to pin 16 instead of pin 11. 
Also in fig. 3, the short across the 
crystal should be omitted. In all 
cases, the collector resistor for the 
2N5179 is 1000 ohms. 

A circuit board layout of fig. 3 is 
now available from the author; a 
paper print is available by sending 
him a self-addressed, stamped en¬ 
velope. A film negative is also avail¬ 
able from the author for $5.00. 

^ssb phasing systems 

On page 58 of the January, 1978, 
issue VK2ZTB states that an 88 mH 
toroid consists of two 44 mH coils. 
This is incorrect — an 88 mH toroid 
consists of two 22 mH coils con¬ 
nected in series. Thanks to N3GN for 
spotting the error. 

'30-MHz low-noise preamp 

Coil winding instructions for the 
low-noise 30-MHz preamplifier in 
the October, 1978, issue, which were 
inadvertently left out of fig. 1 , are as 
follows: 

LI (0.77 pH; 17 turns no. 28 (0.3 
mm) wound on Micrometals 
T-25-6 powdered-iron toroid 

L2 (1.0 fiH) 20 turns no. 28 (0.3 
mm) wound on Micrometals 
T-25-6 powdered-iron toroid 

RFC (10 /iH) 20 turns no. 28 (0.3 
mm) wound on FT-230-06 
ferrite bead 

^ active filters 

The letter regarding active filter 
design (see Comments, ham radio, 
June, 1978, page 102) contained an 
erroneous equation. The value for 
R2 is determined from the following 
equation: 

1 

jcj>2 —_ 

(2*Q-(G/Q))*C*f*2TT 


-digital frequency counter 

The counter article on page 22 in 
February, 1978, ham radio contained 
some drafting errors. The 9368 1C in 
figs. 2 and 3 should have V cc con¬ 


^spectrum analyzer filters 

The two ceramic 10.7 MHz filters 
used in the spectrum analyzer de¬ 
scribed in the June, 1977, issue of 
ham radio (FL401 and FL501) are no 


longer available from Vernitron. 
Just before the production line was 
shut down, however, one of the 
employees was able to obtain 25 
matched pairs which he is offering to 
readers who wish to build the spec¬ 
trum analyzer; the price is $6.50 per 
pair, plus postage. Write to William 
Bowen, 1939 Green Road, Cleveland, 
Ohio 44121. The only other source 
for comparable ceramic filters is the 
Murata Corporation in Marietta, 
Georgia. 

--semi-precision 
voltage calibrator 

The digital voltmeter calibrator on 
page 68 of the July, 1978, issue of 
ham radio contains an incorrect state¬ 
ment. The input resistance of the pre¬ 
cision rectifier circuit is actually 10k 
ohms, instead of the value of be¬ 
tween 5 and 65 megohms specified in 
the article. To correct this problem, 
fig . 1 shows a simple voltage follow¬ 
er that can be inserted between Si 
and the input to the precision recti¬ 
fier. This will eliminate the loading 
effect on the reference voltage 
source and has negligible effect on 
the overall accuracy. 

- general purpose 
vhf receiver 

A capacitor was deleted from the 
schematic diagram shown in fig. 2 of 
the general purpose vhf receiver pub¬ 
lished in the July, 1978, issue of ham 
radio (see page 19). A 22-pF capaci¬ 
tor should be inserted between the 
gate of the MPF102 and the rotary 
contact: of switch SI F. 

~R-4C product detector 

In the October, 1978, issue of ham 
radio, the schematic diagram of the 
new product detector for the R-4C 
shown on page 94 contains an incor¬ 
rect component value. The 0.01 -/*F 
capacitor in series with pin 3 of the 
TL442 should actually be a 0.1-^F 
capacitor. In addition, the two inputs 
for the TL442 are actually taken only 
across one-half of the transformer's 
secondary. 
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MADISON 

ELECTRONICS SUPPLY, IN< 

1508-0 MCKINNEY * HOUSTON. TEXAS 77002 

713/658-0268 


NEW \EXCITING! BREAKTHROUGH 

YAESU FT 901DM 
Transceiver & Accessories 


FT 901 DM 
Speaker/Patch 
CW Filter 
FV-901 VFO 


CALL FOR QUOTES ON: 

YAESU KENWOOD 

FT901 DM TS820S 

FT625 TS520S 

FT225 TR7400A 

ALDA, AMCOMM. ETO ALPHA 
TEMPO VHF ONE PLUS 


ANTENNAS 

Model OJA 146 

TWO METER AMATEUR BAND 146 14BMH* 


NO GROUND PLANE REQUIRED 

USE FIXED U08ILE OR PORTABLE 

SdB GAIN OVER ISOTROPIC IN MOST wtQBILE 

APPLICATIONS 

OVERALL LENGTH LESS THAN *4 INCHES 

COLLAPSIBLE TO 22 INCHES MAY BE PACKED IN SUIT 
CASE FOR THOSE OUT OF TOWN TRIPS 

steel WHIP AND adapter INCLUDED for MOBILE AND 
FIXED APPLICATIONS 

VSWR LESS THAN 1 7 1 


PRICE $39.95 UPS Prepaid 

220 MHz — $37.95 450 MHz — $37,95 


CALL FOR FAST QUOTES 
SPECIAL ORDERS WELCOME 


TERMS All prices FOB Housion Pnco* to change *‘|fiQui noHce 

An itams GuaraniSome iuDiecr TO phOf Sena letierheao Tor 

Amaieui put.*; !■$! r#*iO|fl|$ atfd 6 ,r * lax P na$e add 

tx>$tage Miimat* 


WSGJ WSMRR KSAAD N5JJ W5IMJ AG5* ASVVM VYDSEDE *52D 
VVD5ABR WA5TGU WBSaYE k5RC KSBG6 WBSUSV 

Have A Nice Day* 

OtA __ 



GROUNDHOG GOODIES 


OMNI J & heavy duty magnet mount compieie $49 95 

TRIEX W-51 FT Seif Support Tower (Reg $825 00) 

Your Cosl (F O B California) $725.00 

Tonna F0FT Antennas MAHSel $79.95 

RIW 432M9el $59.95 

KLITZING VHF UhF Amplifiers 
2M 10W In — 100W OUt $198.00 

432 10W In — 50 W Gui $198 00 

Bird 43 & Slugs UPS PaU Stock 

Microwave Modules 432 28S UPS Paid $329 00 

Te1re« TB5E M In Stock $415.00 

NEW Palomar Engr Transceiver Preamp $59 50 

Be nc he r Pa d d i es $39 95; C hro m e $49 95 

ETO 76 Amplifiers Stock 

Lunar GM 2M 220 in Line Preamps $49 95 

Lunar 2M Amp 10 80 with Preamp UPS Paid $159 95 

Janel OSA 5 $41 95 

CDE HAM 3 $129.00; HAM X S249.Q0 

VHF Engrs Dlue line amps Stock 

Cetron 572B $29 50 

Ampn/fli n 1466 .. $7.95 

Motorola HEP 170 $0 29 ea 

Mallory 2 5A. 1000 PlV Epoxy Diode $0 19 er 

AerovqM 1000PF'500V Feed thru $1.95 

GE 6U6S or 8950 $7.95 

Technical DOOks AM ECO ARRu Sams TAB Ft»der 

Radio Pub , CaiihooK Cowan many others Can 

NE rt BELDEN 0406 (2*161 |b*l6i 8 Wire Rolur Cable 

heavy duty tor long runs $0 26/It 

8448 Std 8 wire Rotor $0 1&/U 

9888 double shield HG8 Fi>arn $0 39dt. 

8214. RG8 Foam $0 254t. 

8237. RG 6 $0 21/41. 

8267 RG213 $0 25Tlt 

Ampt'ionol Silver Piale PL269 $0,59 

TiMES 1 j Foam Hardline $8 60/1t Connectors $15.00 ea 

7/8 Hardline Si 50/It Connectors $25.00 ea 

BERKTEK RG 8X, 52 ohm KW $0 16/ft 

Consolidated HD >8Ga Gal* Tower to Sec. $29 95 

RoDOt Slow Scan Now in StocK Cali 

AM lartcfe H D73 Rotor $ 109 95 

Telolowar sell support 55 1t/w breakover $499.00 


THIS MONTH’S SPECIAL 

ICOM 1C200 — $395.00 
DENTRON GLA1000 Amplifier — $319.00 
BEARCAT 250 — $299.00 


77je‘Tonna' You've 
- been 

hearing about 

144/146 MHz SWR 1.2:1 

50 ohms Horiz./Vert. 

length 6.4 m. Wt. 4 4 kg. 

Side lobe attenuation — Superb 
Horizontal aperture 2 x 16° ( - 3 dB) 
Vertical aperture 2x17°(-3dB) 

$79.95 

9 Element 144-146 .$39.9 

4 Element 144-146 . $32,9 


MADISON 

ELECTRONICS SUPPLY, INC 

tsos-D McKinney 


HOUSTON, TEXAS 77002 
713/658 0268 




















R-X Noise Bridge 


NEW 

FROM CLB 


Air Pa I Omar Englnwri product! *r# 
made In U S A. Sinca 1965, manufiiclurofi 
ot Amaltur Radio aqulpmant only. 



• Learn the truth about your antenna. 

• Find its resonant frequency. 

• Adjust it to your operating frequency quickly 
and easily. 

If there is one place in your station where you cannot risk uncertain results 
it Is In your antenna. 

The Palomar Engineers R-X Noise Bridge tells you if your antenna is 
resonant or not and* if it is not. whether it is too long or too short. All this 
in one measurement reading. And it works fust as well with 
ham-band-only receivers as with general coverage equipment because it 
gives perfect null readingseven when the antenna is not resonant. It gives 
resistance and reactance readings on dipoles, inverted Vees, quads, 
beams multiband trap dipoles and verticals. No station is complete 
without this up-to-date instrument. 

Why work in the dark? Your SWR meter or your resistance noise bridge 
telfs you only half the story. Get the instrument that really works, the 
Paiamar Engineers R-X Noise Bridge. Use it to check your antennas from 1 
to 100 MHz. And use it in your shack to adjust resonant frequencies of 
both series and parallel tuned circuits. Works better than a dip meter and 
costs a lot less. Send for our free brochure. 


The price is $49.95 in the US, and Canada. Add $2.00 
shipping/handiing. California residents add sales tax. 

Fully guaranteed by the originator of the R-X Noise Bridge* ORDER 
YOURS NOW! 


Palomar Engineers 

Box 455, Escondido, CA. 92025 • Phone: [7141 747-3343 



A complete line of QUALITY 50 
thru 450 MHz TRANSMITTER 
AND RECEIVER KITS. Only two 
boards for a complete receiver 
4 pole crystal filter is start* 
dard. Use with our CHAN* 
NELIZER or your crystals* 
Priced from $69*95* Matching 
transmitter strips. Easy con* 
struction, dean spectrum, TWO 
WATTS output, unsurpassed 
audio quality and built in TONE 
PAD INTERFACE* Priced from 
$29*95* 

SYNTHESIZER KITS from 50 to 
450 M Hz. Prices start at $119.95. 

Now available in KIT FORM — 
GLB Model 200 MINI-SIZER* 

Fits any HT* Only 3.5 mA current 
drain. Kit price $159.95 Wired 
and tested* $239*95 
Send for FREE 16 page catalog* 

We welcome Mastercharge or VISA 

GLB ELECTRONICS 

1952 Clinton St.. Buffalo. N Y. 14206 


REPEATER 

AUTOPATCH 

Offer your club COMPLETE 
emergency communications 

Commercial quality, gold plated contacts, plug 
in, epoxy glass PC boards 12 voli DC or 115 volt 
AC operation - Power supply included. Four 
digit access - Single digit releases - Held 
programmable Hybrid network - No switching 
required FCC certified telephone line coupler 
Auxiliary "In Use' 1 contacts supplied Land line 
call in' - signalling control contacts provided. 

Price complete $4B8 * $3 shipping ^ handling 
Master Charge. Bank money order, or certified 
check acceptable 

Accessories: CES-300 powered tone 
pad - $59 BUS-C0M Soft-touch* telephone 
powered mike^pad element - S34.95. 


MONHOE ELECTRONICS, INC. 

410 House! Ave., Lyndonville. N Y 14096 
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Model 8100 
Frequency Counter Kit 

• Range: 20Hz to 100MHz 

• High Sensitivity 

• Resolution to 0.1Hz 



Now you can forget about price performance trade-offs when 
you select a frequency counter In Sabtronics' Model 8100 kit 
you get all the characteristics of superior performance at a low 
affordable price 

This frequency counter employing LSI technology, has the 
performance ana input characteristics you demand guaranteed 
frequency range of 20Hz to 100MHz (10 Hz to 120MHz typical): 
selectable hi lo impedance superior sensitivity: selectable 
resolution and selectable attenuation Plus an accurate time 
base with excellent stability 

An 8-digit LEO display features gate activity indicator, leading 
zero suppression and overflow indicator You would expect to 
find all these features only on high-priced instruments - or from 
Sabtronics advanced digital technology 


BRIEF SPECtFICATONS: 

* Frequency Range 20Hz to iGGMHz guaranteed (lOHz to 
120MHz typical) * Sensitivity l5mV RMS, 20Hz to 50MHz(t0mV 
typical); 25mV RM$, 50MHz to iQQMHz (2QmV typical) 

* Selectable Impedance: 1M12 25pF or 50£2 * Attenuation Xl. 

XI0 or XI00 * Accuracy i 1Hz p>us time base accuracy * Aging 
Rate ; 5ppm yr • Temperature Stability : lOppm. 0 C to 40 C 

* Resolution 0 1Hz. iHz. 10Hz selectable ■ Display 8-drgit LED 
overflow indicator, gate activity indicator * Overload Protection 

* Power Requirement: 9-15 VDC 330mA 


11 .9 9 
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Model 2000, 3V 2 Digit 
DMM Kit 

• 5 Functions, 28 Ranges 

• Basic DCV Accuracy: 
0.1% ±1 Digit 


The amazing Sabtronics 2000 is the choice of both professionals 
and hobbyists It's the only portable bench DMM that offers so 
much performance tor such an astonishing low price 

You get basic DCV accuracy of 0 1% tl digit; 5 functions giving 
28 ranges, readings to i 1999 with 100% overrange, overrange 
indication, input overload protection automatic polarity, and 
automatic zeroing 

The atl-solid-state Model 2000 incorporates a single LSI crrcuii 
and high-quality components Our clear, step-by-step manual 
simplifies assembly Complete kit includes a rugged high-impact 
case ideal for both test-bench and field use 

SPECIAL OFFER expires Feb 28 . 1979 . 

Offer! Save $25.00* 

ith the frequency counter and 
DMM kits now, you pay only $144.90 
including shipping and handling You save 
$25.00 off the combined regular low price of 
$169 90 Order both kits now This special 
offer good for a limited time only 

Special offer good in USA only, 


Making performance affordable 

sabtronics 0 

1^426 Floyd Cimm - Dnlloe. ?b^4 J 

TBiaohonf* 21 y S3-0334 


Special 

If you order b 


Stblronlci International Inc. 13420 Floyd Circle Dalit* Tx 75243 
Y«i. I if ,in 1 to taM odvanlapa ol your ipaclal S35.00 oh oiler 


HR 2 


Plcusu tend 
end handling 

Please send 
Please send 


Model HOC an d Model 2000 Kills) ior only Si 44,90 total Including i hipping 

f -_ 


Model 8100 Frequency Counter kii($) 
Shipping and bundling 

Mfidel 20U0 DMM Ml5) 

Shipping Find bundling 


u $89 9S 
1 5 00 unir 

u $69 9S firl 
S S 00 unit' 


Tearfs per,idents add sales ta> 

Total enclosed 

i Check Money Order P Cha/ge my Master Charge Visa 

Acc p*q 

Name 

Address 

Cily State 

*USA only CANADA S6 50 FOREIGN $T9 00 AIRMAIL 


% 

5 

5 

S 

s 

s 


F. Dt 


Zip 


BRIEF SPECIFICATIONS: 

* DC volts m 5 ranges: 100 /tV to IkV * AC volts in 5 ranges 100 
juV to IkV * DC current in 6 ranges: 100 nA to 2A * AC current in 
6 ranges: 100 nA to 2A * Resistance: 0 1S2 to 20M*> m 6 ranges 

* AC frequency response 40 Hz to 50kHz * Display 0 36“ 

(9.1 mm) 7-segment LED ■ Input Impedance tQMli ■ Size 8 J 'W x 
6 5"D x 3"H (203 x 165 X 76 mm) * Power requirement 
4.5-6 5 VDC-4 H ‘C" cells (not mctuded) 


More Details? CHECK-OFF Page 126 
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products 


For literature on any of the new 
products, use our Check-Off 
service on page 126, 


new DenTron amplifier 



DenTron Radio Company is proud 
to announce a revolutionary new 
linear amplifier for the Amateur fre¬ 
quencies. the GLA-1000. Incorpo¬ 
rating four D-5GA (6LQ6) final-ampli¬ 
fier tubes, the GLA-1000 is rated at 
1200 watts PEP ssb and 1000 watts 
CW input. It features a black scale 
multimeter for monitoring of critical 
currents and voltages, complete 
compatibility with any exciter or 
transceiver, front-panel bypass 
switch, transmit indicator light, and a 
built-in relative power monitor for 
easy tune up. The GLA-1000 is com¬ 
pact, ideal for portable or fixed opera¬ 
tion. It is shipped ready for 117 Vac 
power, with 80 to 15 meter frequency 
coverage (and most MARS frequen¬ 
cies just outside the Amateur bands). 
FCC Type Acceptance has been 
granted. Suggested retail price is 
$379.50. The GLA-1000 is now avail¬ 
able at DenTron dealerships world 
wide. Write DenTron Radio Com¬ 
pany, 2100 Enterprise Parkway, 
Twinsburg, Ohio 44087. 


LP-1 logic probe 

The Logical Force ™ is what Con¬ 
tinental Specialties Corporation calls 
its line of digital test instruments, 
which includes their new model 
LP-1 hand-held digital logic probe. 

The LP-1 derives its power from 
the circuit under test. Its 0.1-megohm 
input impedance minimizes circuit 
loading. An on-probe switch selects 
either TTL/DTL or HTL/CMOS family 
logic levels. Then separate on-probe 
LEDs light to indicate HIGH and LOW 
logic states. 

A built-in pulse stretcher briefly 
flashes a third PULSE LED on the 
positive- or negative-going leading 
edge of a single pulse as short as 50 
ns; the PULSE LED flashes for pulse 
trains up to 10 MHz. In addition, the 
relative brightness of the HIGH and 
LOW LEDS can be used to estimate 
duty cycle. 

A built-in switch-selected pulse 
memory latches the PULSE LED on 
whenever a pulse is intercepted, aid¬ 
ing the probe's versatility in trouble¬ 
shooting intermittent glitches. 

A number of probe tip and power 
cable accessories are optionally avail¬ 
able. The LP-1, complete with an ap¬ 
plication and instruction manual, 
carries a manufacturer's suggested 
retail price of $44.95. 



The Continental Specialties Cor¬ 
poration LP-1 Logic Probe is available 
at leading electronics dealers and dis¬ 
tributors worldwide, or direct from 
factory. For furthei information, 
contact Continental Specialties Cor¬ 
poration, 70 Fulton Terrace, New 
Haven, Connecticut 06509, 


Motorola microwave 
transistors 

Motorola has introduced a new 
series of microwave transistors that 
combine state-of-the art perform¬ 
ance, a variety of packaging options, 
and a major breakthrough in pricing 
for the uhf market. Intended for low- 
to-medium-power amplification, the 
new transistor series features high 
gain (up to 15 dB at 0.5 GHz) and a 
very low noise figure (typically 2 dB 
at 0.5 GHz and 10 mA), Prices range 
from a low of $1.40 (in chip form) to 
a high of only $7.50 (hundred-up) 
for high-reliability applications. 



The transistor series encompasses 
five device types, a basic chip and 
four package options, with optimized 
specifications and pricing for a wide 
variety of applications. 

Available in unencapsulated form 
for hybrid application, the basic chips 
achieve their high-performance char¬ 
acteristics from fine-line geometry, 
ion-implanted arsenic emitters, and 
gold top metalization. 

Gold top metalization prevents 
metal migration due to the high-cur- 
rent densities in the fine metal fines 
required for high-frequency opera¬ 
tion. Ion implantation facilitates pre¬ 
cise control of dopant densities and 
gradients. The use of arsenic dopant 
results in a higher fy and correspond 
ing improvement in noise figure, 
compared with the more convention¬ 
al processing. 

The high current, low noise figure, 
and highly performance of the 
BFR96 series of transistors makes 
them eminently suitable for broad 
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band vhf/uhf linear amplifier and os¬ 
cillator applications. 

Low cost package options offer 
the basic chip in two types of plas¬ 
tic packages, the three-feaded 
MACRO-T package (BFR96), and the 
four-leaded MACRO X package 
(MRF961)* These are particularly 
well suited for MATV/CATV appli¬ 
cations* 

The MACRO-T package has be¬ 
come an industry standard and 
adapts the BFR96 to existing board 
layouts and designs. The four-leaded 
MACRO-X package offers a 2*5 dB 
higher gain, due to lower parasitics 
resulting from opposed-emitter lead 
construction, at no increase in price. 

The metal/ceramic, hermetic strip- 
fine MRF962 package is intended for 
use in equipment that is subject to 
particularly hostile environmental 
conditions and when high reliability 
is required. This low parasitic micro 
wave package enables the MRF962 
to be specified for operation up to 2 
GHz and gives typically a 6.0 dB high¬ 
er power gain compared with the 
same die in a MACRO-T package at 
500 MHz* The metaf/ceramic pack¬ 
age allows higher power dissipation 
than the plastic case* 

The higher dissipation rating and 
hermitictty of the MRF965, in its 
TO-46 package, allows its use in high 
gain vhf/uhf Class C amplifier appli¬ 
cations up to 400 milliwatts output 
power* This is in addition to the Class 
A linear applications discussed for the 
other package options. 

An important feature of this series 
of devices is a four-part data sheet 
with common-emitter S-parameters 
at two levels of Vce, three collector 
currents, and six frequencies from 
100 MHz to 1500 MHz. More informa¬ 
tion on the BFR96 series may be ob 
tained by writing to Motorola Semi¬ 
conductors, Post Office Box 20912, 
Phoenix, Arizona 85036* 

appointment clock 

Hal-Tronix has announced the 
availability of TimeTrac , a micro- 



ATB 14. Three Bar id 

Cushcrafl manufactures a full range of high- 
frequency antennas which are performance 
engineered for the most discriminating amateur 
For the amateur who demands top performance 
in a mufhband Yagt beam there's the 
incomparable ATB-34 three-band beam for 
broadband, high gam coverage on 10 15 and 
20 meters 

And for the Amateur with limited antenna space 
and budget who wants reliable multiband 
radio communications there are three Cusheraft 
multiband verticals to choose from the three- 
band AtV-3 for 10* 15 and 20; the four band 
ATV-4 for 10. 15, 20 and 40 meters and the ATV-5 
for low VSWP five-band performance from 80 

through 10 meters 

Cusheraft high-frequency antennas are qualify 
engineered for top performance, they are often 

imitated, but never duplicated 


ATV A r.xjl Bond 


UPS SHlPPABlLE 


In Stock With Dealers Worldwide PO Bo* 4680 Manchester N H 03108 


Mort! Details? CHECK-OFF Page 126 
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Heavy Duty Power Supplies 

from ASTRON 

High Quality • Rugged • Reliable 


special features 

* SOUDSTATE ELECTRONICALLY REGUl ATED 

* FOLD BACKCURHLNi LIMITING PfOlecIs Power Supply Iron 
excessive curreni & continuous shorted output 

* CROWBAR OVER VOL TAGF PROTECTION on Models RS 
RS 12A. RS-20A. 4 RS-3&A 

* MAINTAIN REGULATION 4 LOW RIPPLE dl low line input Voltage 

* HEAVY DUTY HEAT SINK* CHASSIS MOUNT FUSE 

* THREE CONDUCTOR POWFfi CORO 

* ONE YEAR WARRANTY * MADE IN U S A 

PERFORMANCE SPECIFICATIONS 

* INPUT VOLTAGE 105 125 VAC 

* OUTPUT VOLTAGE 13 8 VDC i 0 OS volts 
(Internally Adjust sole It 15 VDC) 

* RlPPLt LessHian 5mvpeak la peak (full load 4 low line] 

* REGUtAflON ± 05 volts no load to lull load 4 low line to hign line 



ASTRON 12 AMP REGULATED 
POWER SUPPLY Made! RS I? 

9 Amps continuous 
\? Amps ICS' 

4 ‘ |H) x 0"(W) x 9" (D) 
Shipping Weight 13 IPs 

Price... $72.95 


Other popular POWER SUPPLIES Also available: i&ame features and jpcciUcaiions 35 abawe? 


Modal 

Conlmuous 
Duty tamps) 

ics- 

lamps) 

Size (in ) 

H x W x D 

Shipping 
Wt. (lbs ) 

Prjce 


25 

35 

5XHX11 

20 

$136.95 

HS-Z0A 

16 

20 

6x9x9 

19 

$94 95 

RS7A 

5 

7 

3V- x 6 x Vh 

IVi 

-* 

$49 95 

RS-4A 

3 

4 

VA x 6 x Vh 

5 

$39 95 


‘IDS- i nlermifteor Commun ol ion Service! bO % Oul v Cyci e i 

n noi available al your local dealer, please contact us directly. 



ASTRON CORPORATION 

1971 SOUTH RITCHEY ST., SANTA ANA, CA 92705 (714) 835-0682 


new. CoaxProbe* .new 

Coaxial RF Probe for Frequency Counters and 
Oscilloscopes That Lets You Monitor Your 
Transmitted Signal Directly From the Coax Line. 


$ 12.95 


Only 

plus .50 postage 


FINALLY! A RF PROBE that lets you connect 
into your coax cable for frequency 
measurements and modulation waveform 
checks directly from the transmitter. 

JUST CONNtCT THE CoaxProbe* into 
your transmission line and plug the output 
into the frequency counter or oscilloscope. 
Insertion loss is less than 2db so you can 
leave it in while you operate. 

A NECESSITY IN ANY WELL-ORGANIZED 
HAM SHACK, the CoaxProbe* eliminates 
*'lerry-rigglng'' and hassles when tapping 
into the coax line is desired. 

A SPECIAL METHOD OF SAMPLING 

keeps output relatively constant with a wide 
variation of power. Power output of 8 watts 
gives .31 v out, while 000 watts will give 
I 8v out, {rms 3-30 mhz.) 2000 watts PEP 
rating too! 

•Trademark of Coa*Probe Co for rf sampling device 
1978 by CoiJiPiflBfi Co 



USE IT ON 2 METER RIGS TO ADJUST 
FREQUENCY; The CoaxProbe* has a range 
of 1 8 to 150 mhz. 

MONITOR YOUR MODULATION 
WAVEFORM, With an oscilloscope of prop¬ 
er bandwidth, you can check your modula¬ 
tion for flat-topping, etc Ideal for adjusting 
the speech processor 

NOW YOU CAN MONITOR SIGNALS when 
connected to the dummy load, eliminating 
unnecessary on-the-air radiation 

AVAILABLE FOR THE FIRST TIME TO 
AMATEURS, Try it for 10 days. If not 
satisfied, send it back for refund (minus 
shipping charges). 

Order today from; 

CoaxProbe Co. 

P.0. Box 426. Portage, Ml 49081 

Michigan Res. Add 4% Sales Tax 
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computer-con trolled appointment 
clock. TimeTrac is both a clock and 
a reminder, and can be used in the 
ham shack, office, or home to fill a 
variety of needs. For example, it can 
be used as a simple timer up to 60 
minutes 59 seconds, with pause; 
an alarm clock; an appointment re¬ 
minder for the next 23 hours 59 min¬ 
utes, and for future appointments 
for up to one year! The memory will 
hold up to 30 appointments, and, 
even if they are entered out of chron¬ 
ological order, TimeTrac will arrange 
them chronologically. Photograph¬ 
ers, attorneys, hams, salesmen, 
secretaries, cooks, and many other 
persons will find TimeTrac useful — 
even indispensable. You can plug it 
into any wall outlet, set the illumina¬ 
tion intensity, determine AM/PM by 
just a glance at the indicator, and 
even protect the memory against 
power outage with an on-board 
lithium cell. The vacuum-fluorescent 
display is one of the largest available 
today, and can easily be seen at a 
distance when needed. TimeTrac is 
complete, ready to go, not a kit, for 
the special introductory price of 
$69.95 from Hal-Tronix, Post Office 
Box 1101, Southgate, Michigan 
48195. 

free surplus catalog 

Hobbyists, educators, technicians, 
and dealers alike are sure to be in¬ 
terested in the new Surplus Elec¬ 
tronics catalog just published by Etco 
Electronics, because almost every 
item in it doesn't fit the usual concept 
of "surplus." 

A look through the catalog wifi 
reveal an amazing variety of hems, 
ranging from parts and components 
and test equipment to educational, 
industrial, and consumer equipment 
acquired from leading manufacturers. 

The prices are always very low — 
in many cases only a small percent¬ 
age of the normal price — because 
Etco's items come from surplus in¬ 
ventories, overstocks, and bank¬ 
ruptcies. 

Get a copy of this fascinating cata- 
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log today; it's free. Write Etco Elec 
ironies, Dept. 029, North Country 
Shopping Center, Route 9N, Platts 
burgh. New York 12901. 


compact power 
microphone 


With today's generation of home- 
based communications operators 
having severe space limitations, 
Robins Industries has introduced a 
compact base-station power micro 
phone with features usually found in 
larger and more expensive units. 

This new power microphone is 
specially designed for Amateur and 
Cfi ssb transceivers. It incorporates 
a built-in, solid-state preamplifier to 
improve the modulation percentage 
figure of the transceiver. Low and 
high ends of the speech-frequency 
band are adequately attenuated to 
increase intelligibility. A full width, 
prass-to*talk bar switch, with positive 
locking mechanism, facilitates con¬ 
tinuous operation* A minimum/maxi 
mum sliding gain control is dearly 
indicated. 

The cardioid (uni-directional) polar 
pattern helps to screen out unwanted 
background noises when transmit¬ 
ting, Output level is rated at -36 dB 
at 1000 Hz, with an amplifier gain of 
30 dB, 


Cushcraft precision engineered VHF/UHF Yogi oeams 
have become the standard of comparision the world 
over for SSB and CW operation on 6 meters Through 432 
MHz Built by skilled craftsmen from the best available 
materials, these beams represent that rare combination 
of high electrical performance rugged construction 
and durability 


i l Meter Vrjyj 


OuolI Arr-.i, 


Cush craft s Quad An ays tor 144 220 
and 432 MHz use four matched 
11-element Cush cron Yugis and are 
the ultim in a high performance 
vagi array These arrays hove been 
carefuN\ engineered for maw mum 
forward gain high front-to-back ratio, 
and broao frequency response All 
antennas provide a low VSWR match 
to 50-ohrn cqq*k ji feederie 


&] f lemenf f ■*. Array 

CiishciofT s wide variety or VHf/UHF 
Beams includes an aMor mu to every 
amatour ociiviiy above SO MH/ whether 
focal ragehewmg or long haul ovdf the 
t iotii or i S A. All me*UUIS hiit **>r • 
jJJv ftfinuc'* iU ?• I r - Jen 
t- irworc!.; | air - with high front Id t ■■■■k *. 
ratio The heavy wolf bright hard drawn 
gluminum boorri 1 . if, i ei, .n - ■■ ■ ire 
■ t ibint d with heavy fotmed aiummurT i 
brackets jnd ci'JTeU r noun I mg 
ftardwr'jfo lot i. f ..j operating -if*■ -iri j 
iurvvG ir severe wecjlher 


UPS SKIPPABLE 

In Stock With Dealers World Wide PO Box 4660. Manchester N H 03108 
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ALL STEAM-- NO POWER ? 

NOW ADD MORE POWER TO YOUR MOBILE 
WITH A POWER AMPLIFIER. 

NOW AVAILABLE! KITS and WIRED & TESTED 
UNITS - IN STOCK- READY FOR SHIPMENT H 

"cr£<ttcct£ sfscteaacct " 
k, o. x 7054 

(HdTtZttA' 3006S 

PHONE (404) 971-2122 or (800) 241 - 454 7 ron fin ousiof oi ci. 

ASK FOR NEIL OR JUDI 

DEALERS & DISTRIBUTORS FOR = 


VHF ENGINEERING 

POWER AMPLIFIERS 
m m mo itiui 

POWER SUPPLIES 

IS MO ?5 IMP 



H AMTRONICS 
POWER AMPLIFIERS 

LI Hi OR 

PREAMPS 


ALSO AVAILABLE IN STOCK A COMPLETE 
SELECTION OF VHF ENGINEERING AND 
HAMTRONICS ITEMS 


Ct 


| ji 



™ jI 







STEP UP TO TELREX 

WITH A 

TELREX "BALUN" FED—"INVERTED-VEE" KIT 
THE IDEAL HI-PER FOR MANGE 

INEXPENSIVE AND PRACTICAL TO INSTALL LOW-FREQUENCY 
MONO OR MULTIPLE BAND, 52 OHM ANTENNA SYSTEM 



Telrflx ’'Monarch * 1 (Trapped) l.V. Ki| 
Duo-Band / 4 KWP l.V. Kit £ 63.50 
Poit Paid Continental U.S. 


Optimum, fuil size doublet performancE 1 , independent of ground conditions! 'Balanced- 
Pa mm* \ low radiation angle, high signal to noise, and signal to performance ratio! 
Minimal support costs, (existing tower, house, tree), A technician can resonate a 
Telrex "Inverted-We" to frequency within ihe hour! Minimal S/W/R is possible rl 
installed and resonated to frequency as directed! Pattern primarily low-angle. Omni¬ 
directional, approx, G DB null at ends* Costly, lossy, antenna tuners not required! 
Complete simplified installation and resonating to frequency instructions supplied wdh 
each kit, __ 

,'-THIh.*i> AI-4 | 

For technical data and prices on Complete 
Tefrex line, write for Catalog Pi. 7 (HRH) 


minv 
sea wi 


ielrex. 


* ■ !• h 1 f(* * SI H I ■ M ■ 11 1 * I 11 A * 




For further information, contact 
Charles Condike, Robins Industries 
Corp., 75 Austin Blvd., Commack, 
New York, 11725. 


new bird amateur 
wattmeters 



The Models 4360 and 4362 HAM 
MATE directional wattmeters are de¬ 
signed specifically for the Amateur 
Radio service. The 4360 covers the 
1.8-30-MHz range (200 and 2000 
watts) and the 4362 is for use in the 
140 180 MHz range, which includes 
the popular 2-meter band, 4362 has 
25 and 250 watt scales. The design of 
the HAM-MATEs is basically that of 
all Bird THRU LINE* rf wattmeters, 
except that they do not use plug-in 
elements. Instead, the sensing ele¬ 
ment is permanently installed in the 
line section and is rotatable from the 
front panel to provide the choice of 
reading either forward or reflecting 
power. 

Both wattmeters are dual-range to 
allow measurement of both low and 
high power, and the meter reads 
directly in watts, with the high range 
being read on the upper arc and the 
low range on the lower arc. The 
down-scaie portion of each range is 
expanded for easier reading. The 
average power output of CW, a-m, 
fm, and ssb transmitters can be 
measured with ease, and the watt¬ 
meters can be left in the line to allow 
continuous monitoring of the power 
output. The HAM-MATE wattmeters 
are especially useful during the tune- 
up of an Amateur transmitter. 
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The new HAM MATE wattmeters 
have directivity of 20 dB UQQ:1) 
minimum, an absolute must for 
meaningful reflected power (and 
vswr) measurement. 

Bird HAM-MATE directional watt- 

+ 

meters are priced at $94,00 and deliv¬ 
ery is from stock. Write Bird Elec¬ 
tronic Corporation, 30303 Aurora 
Road, Cleveland (Solon), Ohio 44139. 


microprocessor 
controlled 2-meter FM 
transceiver 



The TFT76Q0 2-meter fm mobile 
transceiver with memory and an op¬ 
tional RM-76 microprocessor control 
unit (which provides six memories 
and various scanning functions) have 
been introduced by Trio-Kenwood 
Communications, Inc., of Compton, 
California. 

This new transceiver provides full 
4-MHz coverage (800 channels) on 
2 meters and includes a memory 
channel. It operates on simplex 
(same transmit and receive frequen¬ 
cies) or repeater (plus or minus 600- 
kHz transmitter offset) modes. Fur¬ 
thermore, the memory can be used to 
provide a transmit frequency for ac¬ 
cessing a repeater with a nonstan¬ 
dard frequency pair. The TR-76GG 
atso features a digital frequency dis¬ 
play with large, bright-orange LEDs, 
Another LED, called an "unlock* 1 
indicator, shows transceiver protec¬ 
tion when the frequency selector 
switches are improperly positioned 
or the PLL has malfunctioned* Select¬ 
ing frequencies with the TR-7600 is 
fast and easy with its dual concentric 
knobs, 5-kHz offset switch, and 
MHz-selector switch. 

Power output is switchable be¬ 
tween 10 watts and 1 watt (adjust- 


The complete receiver audio active filter 

YOU CAN DO IT SIMULTANEOUSLY with both 
NOTCH and BANDPASS filters. 


NOTCH FlLTFft 

CONTINUOUSLY VARIABLE 
500 - 1^□0 HI. 

notch depth fixed at 

no LESS THAN JG OB. 

INDEPENDENT OF BAND¬ 
PASS CONTROLS, 

HAT BE CENTERED FROM 

2GG * l *+0 0 Hi. 



% 


BANDPASS FILTER 

CONTINUOUSLY VAR{ABLE 
20 0 - 14 00 HZ * 

CENTER FREQUENCY CON¬ 
TINUOUSLY variable 
FROM 200 - 1400 HZ. 

CHANNEL WIDTH CONT3NU 
OUSLY VARIABLE FROM 
[ 4 TO MORE Than 1400 
HI - i 00, 


FULLY 

RFI PROOF 


SL-55 

Audio Active Filter 
Both filters ore cascaded with a fixed 
WARRANTY iowpcm filter (18 dB octave rolloff 
ONE YEAR above 1400 Hi) for optimum SSB 

filtering (3,5x5.5x7.5 inches) 


CONTAINS US vac POWER SUPPLY. REQUIRES LOW IMPEDANCE (4-lb OHM) AUDIO 
DRIVE FROM ANY RECEIVER, CONNECTS IN SERIES WITH AUDIO OUTPUT LINE AND 
WILL DRIVE SPEAKER OR HEADPHONES. AUDIO OUlPUT POWER ONE WATT. WE WILL 
MODIFY TO 2**0 VAC FOR FOREIGN USE FOR $1.00 ADDITIONAL. FROM PANEL BY¬ 
PASS SWITCH RESTORES audio path TO its original configuration. 


NET: $72.50 CallltM cotunff and dd'li wunltlt jwnil 

pattpa*! in Mi* USA and Canada V.iqinm ip^rtenK arid 4 vnl** tu* 


ERC INTRODUCES A BRAND NEW CON¬ 


CEPT IN THE MEASUREMENT OF VSWR 
AND POWER ACCEPTED BY THE LOAD 


requires ns vac at 

LESS than i/16 AMP. 
COLLINS gray CABINET, 

wrinkle panel - BRIGHT 
RED LED DIGITS C . 3 V) , 
DECIMAL POINT IS THE 
PILOT LIGHT, 



ANTENNA PROJECTS 


TWO SO-259 COAX CONNECTORS 
ARE AT THE REAR PANEL. 

DIMENSIONS J.5 X 5.5 X 2,5 
1NCHE S. 

WEIGHT IS 2 POUNDS, 

SL-65A GREAT FOR 
QRP & CB 


the MODEL SL-bS* (20 - 2000 WAT I 5 ) AND THE MODEL SL~6SA :: (0.2 - 20 
WATTS) DIGITAL VSWR AND NET POWER INDICATORS PROVIDE INSTANTANEOUS 
AND CONTINUOUS DISPLAYS OF VSWR AND NET POWER ACTUALLY ACCEPTED BY 
THE ANTENNA. THERE ARE NO BUTTONS TO PUSH OR CALIBRATION SETTINGS. 
EITHER MEASUREMENT IS DISPLAYED WITHOUT DIGITAL READOUT FLICKER THE 
INSTANT RF HITS I HE COAX FOR VIRTUALLY ANY TYPE OF MODULATION - - - 
EVEN SSB AND CW GREATER THAN 10 WPM. THERE IS NOTHING LIKE IT AVAIL¬ 
ABLE ANYWHERE ELSE, CHECK THE PERFORMANCE SPECIFICATIONS BELOW, 

ijL [jL> WARRANTY SL _ 6S 

V5WK INDICATOR ONE YEAR NET POWER INDICATOR 


• TWO DIGIT DISPLAY SHOWS VSWR 
TO AN ACCURACY OF .1 FOR VALUF S 
FROM 1.0 AND 2.7. ACCURACY IS 
TO .7 FOR VALUES FROM 2,J IQ 
5,4 AND TO .5 FROM 5,4 TO 4.0. 
FROM 4,1 TO fe,7 THE INDICATION 
means THAT VSWR IS VERY HIGH. 

•for VSWR VALUES near i.o, the 
POWER RANGE FOR A VALID READING 
IS 20 - 2000 WATTS OUTPUT, FOR 
HIGHER VALUES THE UPPER POWER 
LIMIT FOR A FLICKER FREE VALID 
reading is somewhat less Os - 
1000 WATTS FOR VSWR AT 7,0), 

♦DIVIDE THE ABOVE POWER LEVELS 

0Y 100 ro obtain the performance 

OF THE SL-SSA QRP MODEL. 


SURFACE POSTPAID IN US £ CANADA 
PRICE' 5139,50. VIRGINIA RESIDENTS 


• E HE POWER DISPLAYED IS THE DETECTED 
PEAK OF THE PEP FOR ANY MODULATION, 
THIS IS THE POWER THAT ThE TRANS¬ 
MITTER 15"!ALKEO M UP TO.DISPLAY OF 
CAY TIME IS ABOUT ONE SECOND. 

•THE POWER DISPLAYED IS THAT WHICH 
IS ACCEPTED BY THE, ANTbNNA (FORWARD 
LESS REFLECTED). 

•POWER IS DISPLAYED ON THE SAME TWO 
DIGITS AS VSWR IN TWO AUTORANGED 
SCALES. 70 TO 500 WATTS AND 500 TO 
2000 WATTS, TR1POVER AT THE 500 WATT 
LEVEL IS AUTOHATIC EX: A READING OF 
1.2 COULD MEAN 120 OR 1200 WATTS. 

YOU MUST KNOW WHICH RANGE YOU ARE IN. 

•ACCURACY IS TO 10 WATTS IN THE COWER 
RANGE AND 100 WATTS IN THE UPPER RANGE 
DIVIDE POWER SPECS BY 100 FOR SL-SSA. 


ADO 45 SALES TAX* TEL. 1004)463 2669 


BOOKLET AVAfLA&LE AT 
52,00 REDEEMABLE TO- 
WARD PURCHASE 
"paTenY pending 


ELECTRONIC RESEARCH CORP. OF VIRGINIA 
PO. BOX 2394 OEPT. HR 
VIRGINIA BEACH, VIRGINIA 23452 
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RTTY for ALL Systems 


MODEL 402 


ELECTROCOM* “SERIES 400 ” 
FREQUENCY SHIFT CONVERTERS 


Professionally engineered lor outstanding 
performance stability and reliability the 
Eleclracom ' Models 400 and 402 add new 
dimensions of compahbilily freiween radio 
and teletypewriter systems Manufactured So 
highest qualify standards—an Electrocom 
1 radihon for nearly two decades —Ihese units 
are ideal lor military, government commer¬ 
cial. civil delense and amateur applicatjons 
The Model 400 front panel digital knobaecu- 
rately selects shifts up to 1000 Hz while two 
Such knobs on the Model 402 independently 
se! the mark and space frequences Both 
models may also be preset with any tone pair 
between 1000 and 3200 Hz 
Optimum performance with FSK or AFSK 


systems js assured by matched fillers, pre¬ 
cision linear delectors, baud rale selector 
bias compensation and semi-diversity cir¬ 
cuitry Operation is enhanced by a CRT 
monitor autostart with solid-slate motor 
switching anhspace. markhold E \A MIL 
oulpul vollages, and a conslanl current loop 
supply In addihon. various options are 
available including rack mounting and polar 
current output. 

Write or call us (or complete product de 
tails and specifications Learn why Elect ro¬ 
com- '400 Converters are designed not 
only for today S Coriimun ical u>n environ¬ 
ment bul ultimately to fulfill RT TY require¬ 
ments for years to come 



l 

3 



1 


1 





1 




H MR now offers a full line of repealers for every band and versatile companion cor, trailers 
which were developed to meet every amateur and commercial application. Customer acceptance 
and m field reliability has been so good that we now gtve a full two year warranty on all Our 
omoteur products, Write us and we will be glad to send you all the details* 



able from 1 to 10 watts). The TR-7600 
is ideal for mobile use and comes with 
the MC-30S noise-cancelling dynam¬ 
ic microphone. The optional RM-76 
Microprocessor Control unit al¬ 
lows the TR-7600 to perform many 
interesting new functions. Using the 
RM-76 keyboard, the Amateur can 
select any 2 meter frequency (tnclud 
ing MARS on 143.95 MHz simplex), 
store frequencies in six memories, 
automatically scan up the band in 
5-kHz steps, manually scan up or 
down in 5-kHz steps, set lower and 
upper scan frequency limits, scan for 
busy or open channel, reset scan to 
144 MHz, stop scan, cancel scan (for 
transmitting), and select repeater 
mode* The RM—76 r s digital display 
indicates frequency (even while scan¬ 
ning) as well as functions (such as 
autoscan, lower scan frequency limit, 
upper scan limit, error, and call 
channel)* 

The TR 7600 will have a suggested 
list price of $375.00* For more infor¬ 
mation see your authorized dealer or 
contact Trio-Kenwood Communica¬ 
tions, Inc,, 1111 West Walnut Street, 
Compton, California 90220* 

Micro Duster 
cleaning gas 

Chemtronics Inc., a major manu¬ 
facturer of chemical products, re- 
cently introduced Micro Duster, a 
new product that permits com¬ 
pressed-gas dusting of delicate in¬ 
struments and assemblies. The prod¬ 
uct contains pure, moisture-free, 
nonflammable and nontoxic filtered 
gas, providing controlled removal of 
dust, lint, oxide particles, and the like 
without depositing harmful con¬ 
taminants. Micro Duster has a broad 
range of applications, including 
mechanical and electrical miniature 
assemblies, audio components, com¬ 
puter tapes and heads, clean-room 
areas, timepieces, business ma¬ 
chines, camera lenses and other 
optics, plus film, negatives, and 
slides. 

A single 425-gram (15-oz.) can of 
Micro Duster produces over 1800 



one-second compressed-gas bursts, 
or 25 to 30 minutes of continuous 
dusting. Spraying in short bursts 
until contaminants are dislodged is 
recommended for most efficient use. 
The product comes with an extension 
tube for pinpoint applications. For 
precision application in harder-to- 
reach areas, Micro Duster may be 
used with Chemtronics 1 Vibra-Jet at¬ 
tachment which provides extended 
range with a 30 cm (12-inch) rigid 
probe on the end of a 66-cm (26- 
inch) flexible tube. 

The product, which contains 100 
per cent laboratory controlled, guar¬ 
anteed pure, inert gas, is available in 
425-gram (15-oz.) cans with a sug¬ 
gested retail value of $2.50. It is sold 
only through Chemtronics distribu¬ 
tors. For more information, including 
the location of focal distributors, con¬ 
tact Chemtronics Inc., 45 Hoffman 
Avenue, Hauppauge, New York 
11787. 

outlet-strip catalog 

Multiple outlet strips are useful 
when your circuit design calls for a 
safe method of adding hardware for 
testing and experimental work. SGL 
Weber Electric offers a catalog of 85 
new UL-iisted multiple outlet strips. 
The catalog also gives detailed de¬ 
scriptions and specs covering 240 
multiple outlet strips and 15 wheeled 
carriers that are widely used in in- 
dustrial, commercial, and military 
fields. Also given in the catalog are 
examples of typical operation, cus¬ 
tom designs, and ordering infor¬ 
mation. 

The B5 new UL listed strips use a 
unique mounting method and pro¬ 
vide circuit-breaker protection 
against overloads and short circuits. 
All SGL Waber Electric multiple out¬ 
let strips are rated at 15 amperes, 125 
volts ac, 60' Hz. That's 1875 watts, 
continuous duty. Write for the free 
catalog. Address your letter to SGL 
Waber Electric, 300 Harvard Ave., 
Westville, New Jersey 08093, or 
phone (609) 456-5400. 



EHnuural Synthe-iiier „ filter 
With TONI TAO 


coo 


■ 


NEW - IMPROVED* 


Mi id r 1 liDO - ftinttuml. Synrluni ;ei-Filler wilk Tone-fop 
Ultt 6 trill - lull Fkltterin (66.00 Dpd r U.S. 

Mud el I50T - Srniii'n your 1? to IS vail DC inpuF, 100 ma* 
riflm, (inf* me I f egulol i on ) i$?.O0ppd, U.S, 

Wqll r™ifoilnrr f IW AC tLrpftly mtnl fll vol'i, 1'illnnj, 
fo* in* *!lk Ma^<l T50I at , , , (4.9J 


“A new bt>fan C< nJ bipolar Tone-Tagi modulator iyir«n replace* diode modutalon of Models 1100 UtvJ 70Q 

* 

Gf T BETTER THAN TOO HZ EFFECTIVE SELECTIVITY ON CW A SELECTABLE NOISE BANDWIDTH OF LFSS THAN SSO HZ 
PIUS PERIPHERAL HEARrNG IN BINAURAL SOUND ... ALL WITHOUT LISTENING THROUGH THE TINKLING ROAR 
OF A NARROW-flAND FILTER OR FUSSING WITH SELECTIVE SQUELCH SYSTEMS. . . EXPERIENCE THE &1NAL1R AL 
FUNCTION ON SIDE SAND VOICE , , , Jmt connect to your rocotwef "i Feodphoo* or ipeokor jock wf plug Tn two 3 Ohn 
ipaaLen arranged Iter to fothion . , L oddltlonol jock provided OF tower power to protect your iTftfeo EeOdier 

HR mcigm.Af arrkJtl on Nov,'75 and Nov “74 . , , Aik for Our note on |JftN|rng w|mn binaural and Tont-To® lyir*nl 

HILDRETH ENGINEERING BOX 60003 SUNNYVALE CA94088 


\£\ A I IQ QUALITY AMATEUR RADIO 
rVLMUO EQUIPMENT & ACCESSORIES 


KENWOOD 



TS 520 S TS600 TS 820 S 

HF TRANSCEIVER MULTIMODE 6-M HF TRANSCEIVER 

TRANSCEIVER 


... call or write for the KLAUS price... 


YAESU 



FT 901 D FT 227 R 

HF TRANSCEIVER 2METER FM TRANSCEIVER 

... call or write for the KLAUS price ... 


CUSHCRAFT 



We have a complete stock of Cushcraft antennas — too many to 
mention in detail, so ask about our 2-meter line ot verticals and 
beams for special low, low prices. 

KIAUI RADIO Inc 

8400 N, Pioneer Parkway, Peoria, IL 61614 
Phone 309-691-4840 

Tim Daley, Amateur Equipment Sales Manager 
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HUNGUP IN 
HOMEBREW? 

See Whitehouse... 


3CX1500 


4CX250B 

World’s ^ 

finest: WtT~ 

* Power tubes 

* Sockets and 
socket parts 

* Chimneys, plates 
and caps, etc. 


Whitehouse has all 
the parts for your 
homebrew amplifier 
El MAC and more. 


FREE CATALOG 
upon request 

Call to order Eimac 

(603) 673-7724 




FT-227 “MEMORIZER” 
OWNERS: SCANNER KIT 

* Selectable sweep width (up lo full 
band) 

* Scans only !he porhon ot band you 
select 

* Scans at the rate of 200 kHz per 
second 

* Switch modification on mike allows 
you to scan past or lock on, any 
occupied frequency 

* Complete kit with detailed instructions 

* Installs inside rip; no obtruswe 
external connections 

* Rig can easily be returned to original 
condition whenever desired 

* Scans to preset limits and reverses 

* Automatic bypass ot locked frequency 
in 3-1/2 seconds unless you press 
lock'on switch 

Kit $34.35 preassembled and tested $54 flO 

add SI SO [KHlage and handling 

IC-22S Scanner Kits also available 

Kit $34.95 $54.00 assembled 

jcie? Si SO po'srdtji. 1 and handling 

dealer Inquiries Inviled 


3® AED 
™ ELECTRONICS “ 

750 LUCERNE RD.. SUITE 120 
MONTREAL. QUEBEC, CANADA H3R 2H6 
TEL, 514-737-7293 


lleuenry Scunner 


BRINGS 
YOU THE 
NEWS 
WHILE ITS 
HAPPENING 



In 



10 channels covering 
all 5 bands. AC/DC operation. 

SAVE *40 $OQ95 

LIST-*129.95 Uu 


rTtUOO’s OF CRYSTALS 

\\ \\ »H25C Case Scanner Monitor 

\\ V, *10.7 Amateur Ham 
1 ^- 7 =^ «2 Meter, CB, Standard 


1 in 9 

*3.70 


10 to 49 

*3.00 


50 and UP 

*2.50 


CRYSTAL BANKING SERVICE 
P.O.BOX 683 

LYNHFIELD, MASS. 01940 


AED Electronics scanner 

Owners of the popular Yaesu FT- 
227R two-meter transceiver can now 
use their rigs in the scanning mode, 
as a result of the recent introduction 
of a new scanner by AED Electronics 
in Montreal, Quebec. The AED scan 
ner is available either in kit form or 
prewired and tested, and makes use 
of the FT-227R digital readout to in¬ 
dicate frequency. The scanner kit is 
furnished with schematic, board fay' 
out diagram, and complete wiring 
and assembly instructions that use 
(tie well-known, step-by-step method 
of construction aids. Included with 
the kit are a double sided glass epoxy 
circuit board, si Ik-screened for com¬ 
ponent location and predrilled to ac¬ 
commodate the component leads. 
Thirty five components, including 
two ICs (with sockets) and a mini 
toggle switch are furnished. The 
board can be wired in about three 
hours; it measures 1,3 x 10.2 cm 
(0.5 x 4 inches). It fits inside the 
case of the FT-227, alongside one of 
the chassis rails, and is connected 
into the circuit by eleven lead wires. 
Because of the CMOS circuitry, the 
scanner draws very little current. The 
scanner operates in the manner of a 
sampler, moving up a predetermined 
portion of the band in KMcHz steps 
until it reaches the upper limit, where¬ 
upon it reverses and scans back 
down the band. When a signal 
appears, the scanner pauses for 
three seconds and then moves on, 
unless the operator toggles the mini¬ 
switch on the microphone case to 
lock the scanner to the busy channel. 
The operator may select any 1-MHz 
ponton of the band to be scanned, 
and also may select frequency range 
and delay. Once the SCAN-OPERATE 
switch is released, the scanning func 
tion continues, A convenient feature 
is the ability of the scanner to be 
used with the Heathkit encoding 
microphone, or with the standard 
Yaesu mike that comes with the rig. 
The AED scanner kit sells for $34,95; 
the preassembled and tested version 
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sells for $54. Please include $1.50 for 
shipping and handling. For more in¬ 
formation on this and other products, 
write AED Electronics Ltd,, 750 
Lucerne Road, Montreal, Quebec, 
Canada. 

Yaesu 6-meter 
transceiver 

With the six-meter Amateur band 
heading info an era of world-wide 
DX similar to that enjoyed by hams 
in the 1950s, Yaesu Electronics an¬ 
nounces the availability of their new 
alLmode, six-meter transceiver, the 
FT-625RD, 

The transceiver offers USB, LSB, 
a m, CW, and fm, with 25 watts ssb 
PEP, 25 wans fm or CW, and ten 
watts a-m output. 

An rf speech processor is built in 
and a 60G Hz CW filter is available as 
an option, as is the memory storage 
unit, which allows recall of any fre¬ 
quency with just the flick of a switch. 
The memory unit is ideal for watching 
a beacon or calling frequency during 
marginal openings. 

Digital readout is accurate to 0,1 
kHz. Analog readout is the model 
FT-625R, at slightly less cost, is bet¬ 
ter than 1 kHz, VOX, PIT, semi break- 
in CW with sidetone, and a clarifier 
for receive or transceive are all in¬ 
cluded in the circuitry. For fm re¬ 
pealer use, the transceiver features 
standard ± 1 MHz repeater offset, 
programmable tone-burst encoder, 
squelch, and a discriminator zero- 
center meter. Alternative repeater 
splits may be accommodated through 
an optional crystal or the optional 
memory unit. 

A built in power supply accom¬ 
modates all line voltages with taps for 
100/110/117/200/220 and 234 Vac, 
50/60 Hz, or DC voltages from 11.5 
to 10 Vdc, negative ground at 5.7 
amps transmit and 0.7 amps receive. 

For a detailed, four-color brochure, 
see your nearby authorized Yaesu 
dealer or write to Yaesu Electronics 
Corporation, P.O. Box 498, Para¬ 
mount, California 90723. 



multi-filter 


ALL MODE ACTIVE FILTER AND SIGNAL PROCESSOR 
OPTIMUM 2100Hz BANDWIDTH * ALL FEATURES NEEDED ROB THE MOST 
NEW STANDARD FOR SSB DISCRIMINATING CW OPERATOR 

INTELLIGIBILITY * Slim package. 7" x 7 r * his under on topol or along side 


INTELLIGIBILITY 

* Conies! proven rehabdity 
tea hires and ease of use 

* Heavy, anodized aluminum 
case is RF right 

* Professional qualily design, 
components and construe hon 


T! J 



of any ttg 

Login output (CMOS! of processed CW drives digdal Morse 
Code reader or microprocessor 

3 FILTER MOOES- Up lo 12 poles ol achve littering 
ATTENUATION 45 dB it 2^00Hz-7Q 6B ii 3600H; 

1 — SSB MOOEi 2 JOOHz cul off lor optimum intelligibility 

2 — VARIABLE MODE) Proprietary circuit adds independently 
adjustable filler for bandpass or notch 

wilhm the selected passband 
Frequency adjustable 300 iBOQHz 
Bandwidth adjustable 25—450Hz 
3 —CW MODEi Auows super CW reception 
peak Or null with .IS low as 25H? bandwidlh 
* CW processing and regeneration wdh tone 
and volume controls gives perfect copy 
conditions. i 

* Unique stereo function produces the 
regeneratedCW m one channel and the 
tillered audio in the other channel yielding 
a dynamic spectrum ol signal perception 


i ■ * I * |« 




COMMUNICATION *$149.95 including power supply cable and shipping 
RESEARCH conn reside nts aoo t , .„ sales tax 


INC 

« 

3 GREAT PASTURE ROAD 
W. REDDING, CT DGB0G 
1203] 33B-2273 


CONN. RESIDE NTS ADD 7% SALES TAX 

90 DAY WARRANTY 



External power supply included 
internal 9V baltery optional 
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ENTRAL NEW YORK'S FASTEST GRQWiNG HAM DEALER 
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Featuring Yaesu, Icom, Drake, Atlas. Ten-Tec. Swan, DenTron, Pace, Palomar, Alda, Midland. 
Wilson, KDK, MFJ, Microwave Module, Siandard, Tempo, Astron, KLM. Hy-Gain. Mosley 
Larsen. Cushcraft. Hustler. Mini Products, Universal and Tristao Towers We service every¬ 
thing we seif* Write or call lor quote. You Won't be Disappointed. 

We are just a few minutes off the NYS Thruway 90) Exit 32 


ONEIDA COUNTY AIRPORT TERMINAL BUILD!NO 
Sw ORIBKAHY, NEW YORK 13434 WA2MSH 

Call Toll Free: 1-800-44S-7914 Hew York State Residents Call 315-337-2622 or 315-337-0203 


ALL BAND TRAP ANTENNAS! 
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SURPLUS 

GOODIES 

Jennings Vac 
uum Relay 

RF^B $m.oo 

Muffin Fan 
S7.50 


tl MAC-New/Guaranteed 


3-4QUZ 

3-5QGZ 

3- 1000Z 

4- 400A 
4-40OC 
667 3 
iid 7 4 
dB7S 
387 7 


$72.00 
$72.00 
$204.00 
$68.40 
$74.40 
$120.40 
$1 20*40 
$120.40 
$270.00 


AIR VARIABLE CAPS 

Single Section: Uual Section: 

55-450pf 7KV $26 40-31Opf ?KV $27 
40-31 Opf 7.6KV $19 27“300pf 4.5KV $25 
87-300pf 4.5KV $18 

QSL T-SHIRTS 


Sockets & Chimneys 
Available 

PltJ.Vl‘ jllim tflr (ptHiiysTiij 
Ai reiiJDnLi 4'jiJ S. 'ifllir L* 

Amateuf Radio Cenler 
11 S. Morris, Mesa. AZ 85202 

(602)833-8051 


Wi iH V0UR CALL b 

SUES - $ HI XL 
COLORS - L BLUE* BEIGE, 
0 BLUE* YELLOW 
LETTER WHITE * BLUE, , 
COLORS " BLACK, BROWN 

IQ0>, P RE SHRUNK COTTON 


Other info-26c per letter 
SASL FOR ADDITIONAL INFO 


H 11 u 

l or r l> • r : JMh 
j ‘j : i 1 .1. t j ' $ 1 


tlrll/h 

Fur fu- * ,"fi |m 

« i. 


KDItCFOi 


fMPit«irr[P 


ULTPA TUNER DELUXE 


The new SST T 4 Ultra Tuner Deluxe 
matches any antenna- coax fed or 

random wire on all bands (J&O 10 

meters). Use it wiih your dipole, vertical* 
beam, etc. It works with any transceiver. 

Tune out (he SWR on your antenna k>r 
inure efficient o p erat ion of yoor rig. One 
antenna can even be used for all 

bands The SWR on mobile whips can 
be tuiietJ out from inside your car. 

An easy toread two cobr meter scale 
provxies convenient indication of SWR 
for easy tuning A back panel antenna 

switch allows you to selecl between two 
coax fed antennas, a rarxkim wire* or 
tuner bypass 

The SST T-4 Ultra Tuner Deluxe is com 
patiNe with any ng- solid state or tube. 
It s compact size (9" x 21/JT x 5") 
makes it ideal for mobile, portable, or 
home i operation. Features an attractive 
bronze finished enclosure and exclusive 
SST styling 


Features: 

* Matches any antenna - coax fed or 
random wire, 1,8 30 MHz 

* 300 watt output power capability. 

* SWR meter. 

* Antenna switch on back panel. 

* Efficient tapped inductor. 

*208 pf. lOOOv capacitors for flexible, 
reliable operation 

■ Johnson binding posts Four SO-239 
connectors 

* Made in USA 

Compare features, quality, and price 
SST antenna tuners are your best value. 
Tins is our seventh year of manufacturing 
compact antenna tuners. 

Available now at your SST dealer or 
order direct---information on following 
page. 

only $69.95 


PD BOX ! LAWMOAlE CALIF 
bh^gg tai :J7G 5BB7 


MILO ASSOCIATES 

BU* 2323 * INDIANAPOLIS INDIANA *hJlXs 


PMQM II" i'.i 


MAM S SEKVl Nti MANS 


□AXIAL i iiNNECTQRS 

tei/SS 54U/- 

: L0/SS 510/C 
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SST T-2 UL TRA TUNER 


TO ORDER: 

S j nd a chuck or money order—or use your 
Master Charge or VISA card. COD and crcdil 
card t>rders are also at cepled by phone Simply 
give us your card number and expiration date 
Our phone trrduE desk is open af most hours for 
your convenience aixl s<j that you can take ad 
vantage of (he very low bdona/afte* hour phone 
tans 


GUARANTEE: 

All SST jin duels are unconditionally guAranieed 
foi 1 year In addition, they may tie returned with 
in ID days lor a h J] refund f Jess shipping.) if you are 
no! satisfied lor any reason 


Call {2131.17(35887 or 179-9572 to ordei 
COD.. VISA m Mas(er Charge 


or send to: SST Electronics, 

P.O. Box l^Uwndale. Calri TOtf)_ 

Flease add S3 lor shipping and handling ($6 Air 
mail Worldwide). California resident, please add 
sales tax, Si charge for COD 


Name_„_ _ — __ 

Street_______ _ 

City ___ State_Zip .. 

Models Desired Toe.i 1 Enclosed 

__ $ _-_ 

or charge to OVISA DM.C OC O D 
Card ft Exp. Date 


SST DL-1 K4RU DUMMY LOAD 


rwviU* a .1 !!* 4 Ttw Ip pi nrliwi i f r jl 

tefeAfS *-*••<■ ■ r*H 'w*r p ' 

■ J < JHIM.tftM f. K ,taat. I>JTT1 . 
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HU nub 

SWU rt. it til. IS:' M1«» mMlU 
'm) W 11 tr % 4,1 f 


St 7.95 


1 


f •' n S( I> 1 LAWNDALE. CALtf- 
G09E0 0131 37B-5007 


Tunes out SWR on any coax ted anienna as wdl as 
randtjm wue^ Works greaton al bands {HD lOmeMers) 
with any transceiver running up (o 300 watts power 
outpul 

Increases usaNu tiandwidth of tiny anienna. Tunes 
out SWR on mntxk? whites from inside your car 

Uses efficient lapped inductor and specially made ca 
padtors tor small size 5 V x 2V/ x 2h Ruggt'H. yet 
compact Negligible Bne kiss Attractive bronze finish 
ed enclosure, SO-239 coax connectors are used fot 
transmitter input and coax fed antennas Convenient 
bmdiny posts tire provided for random wire ajk\ 
ground connections 


only $39.95 


bU RANDOM wire antenna tuner 


All hand op e r at i m i {16010 melers) 
with any random length of wire. 200 
watt outpul power capabtlitv will 
work with virtually any Iransceiwr 
Ideal lor ix>rtahle or home operation 
Great for ^Moments aod hotel 
rooms Minply run a wire inside, oul 
a wnxkiw H or .myplace available. El 
ficieni toroid inductor for small size: 
4 V x 2'V H T, and negligible loss 
Biiilt in neon tune-up indicator, SO 
239 connector Attractive bronze fm 

«ht-d enclosure 

only $29.95 


ACCESSORIES 


SST T-3 


Mobile Impedance transformer 


SST A5-1 ANTENNA SWITCH 


NCvfL'hta. S2 ohm ■ r h \x Co I he h wn-i mpeddm e ■ rf a innhik 1 wl+iiu 
itr vvrtK.i l^i^wtionswh h wilfi Lip&spfv.Hl lvtw«Ti 

, ihmv Hn tan.fli.ind ftfim 1 fll Mhc Will VLiirli wifh vtrTibiUy .iny 

IrrtlBw-i-tWt fflO njaM t.Xil|«Ul [Ihmi i. ^twlxtily 

ix-i iiMi, TnrrnU ndncTof lot vtviJI vsr 2:t 4” x f >. 2 \ 4" 
Alir*k'tiw brauF Imtsh 


$19.95 


U 


E . 1 AS | k 'A191 Ita'i ‘•'iw 1 ' i||■ l|i iriur. 

,.-•1. ... ■ -li • li^i -lm j ■■ j j u ■ t LWlim 'I Ml 

‘■ J - 1 hn>| S - 1 HY<I wilrrttl*. |.WSl-H*TlP 
dhl Iv.il ILtaiiS. tyl.l vjIM • • ta.i-l*. I 


$11.95 
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WANTED FOR CASH 


RADIO SET CONTROL 
C-3866/SRC 

We stand on our /onq term otter to pay 5% more 

490-T Ant. Tuning Umt , , bonaiide otter 6ts ' T Transceiver 

(Also known asCUi65B tnan an ^ oonattae often known a£ MRC95 

and CIH669) See last month s ad for other items available ARC94. ARC 102. or VC1G2) 

Highest price paid for these units, nans purchased, nnr\ imp 

Phone Tedr W2KUW cotfect. We will trade for new m IINU. 

amateur gear GRC106. ARC10S and some aircraft (201)996 4246 E°enings 9 (20l’| 99B 6475 2 

units also required " 


More Details? CHECK OFF Page 126 
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Custom Cables & Jumpers 
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DS 25 Senes Cables 

Pari No Cable Leoglb Coiuwclora Price 

n#?5P i P 4ft ? OP^P 5lS9S f4 
QS2^P 4-S J Ft T-OP35P ].?5S j|& 9S ca 

DB295-4'S Mr ? DP?bS *17 fj 

Dip Jumpers 

0Jt4-i ui i u Pin Si £9 cj 

13J16 1 Ml MS Pm T ?g ea 

DJ24-1 1 ft 12* Put 2 79 u 

0114-1 14 in Mi Pm :?79e.i 

OJVG 1 tfi t H 2 t6 Pm Ji9w 

0024-1-24 T ti ?24 Pjh J9S« 

for LulLdv CiUiki 4 Juhhfi Sh JAM( LTj IfiPI CiUI(i| <bi Pnuni 


I no-ou 16K Conversion Kit 

Expand your 4K TRS 80 System \o 16 K Kit 
comes complete with 
' 8 each UPD416 (16K Dynamic Rams] 

* Documentation (or conversion 

TRS-16K $115.00 

Special Offer - Order both your TRS-16K and the 
Sup H' MOD II Interface kit together {retail value 

5*44 95) for only $139.95 
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CONNECTORS 


COMPUTER CASSEHES 

■ . 6 EACH IS MINUTE MICH 

OUAirtY C iSfJtSSETrts 

. PtASriC CAS£ INCLUDED 

12 CAsspri CAPACrrr 

• AODITJOHAL CASSETTES 

AVWWflU^C 15-S^WH 


UB25P 1 is p cturtfl PLUG |U»ll RS2321 

D62S5 SOCKET iMmis Wim 
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15/30 PINS I Solder Eyeleii 

16 36 PINS (Solder EyflUTi 
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__ NEW!! IN STOCK... 
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MINf-BUZZER 


UHF Channel 33 TV Inierface Umt Kit 

Wide Blind 0 W dr Colon Sy?icfb 
^ * Cdnvens TV 10 Video Di JD l*> tot 

_ Piaiiie conipulen, CCTV awi, 

ftp&ie II. works enlh Cromtco Dai- 

1 fief SOI 20, IRS 50 Chjilender, 

4 iric 

• * MOD II is pretuned Id Channel 33 

(UHFj 

A * includes to.jiMi MCne and anrenna 

transformer 


* rnoHi iands a! ippucJiionj p 

* Oner aiei on - 6 lo - 9 VDC h 

* Ouipul Frequoncy 600 H? 

* Dr.iwi nnly 15 MA riUU 0hni5 

* 5ae i'* ■' H 


POWEFWCE 101 -OurMl rnmirl In' 

pidlotypirn; all "VPP!. d! CIICU'I 

#923101 S 64 9^ 

P0 WE PUCE ID2 -Comp'i-ri- ligil prnE Hyping. IjS 
with &u.n m iog.ic probe 

#923102 $T14« 

POWERACE 1D3 -Tuple m, I pi, 1 p , up ply 
for proLolypirvo trotn linear jnd d Q'l- circuil' 

#923103 1124 95 


iLCn 1 AUniBLE SIGNAL DEVICE 

u. I, j .» ^-i u 1 ,i DuvfCv i.i r imT-fiir /remiflcfei 

# r^|..,i n' 4 ■ tin mm iviwtMi kMvirci 501 Id C 

# J V Li' ■ . -i+ I'l J ;») r-.A- 

* 'JjW li^i irfHfn^ ;. 1.11 

1 fcU'Tl* ■ ■ 1 7‘y "ou 
i flut* l-.nln I j'f inrtrtki y JL ikJt 

• Opt) * 1 , V ain LOLI 6 4 M^n-t J $ 1 V ,» 

> Cv’tkni MA JiM.m IdlUfil 

' -I6f 68 I Mil ni ULIViiJ 

i d fn-itrirn »»Hr"W0 


A. i >no-i» in'- «ia 10 1 

i .•«'. "5 f-1J ft |IIM" I. Ilf rt . jpi 1ft ' h 


RS-232 CONTROL CENTER 


Plutj in ycur rncuJcm. cnmpiUTor 
prom programmur, 
termjml. prtnipf, ore ^ 

ftfirl VHleCI-Vhly cpnitgl 

UdU Row 

Oon'Wi *4 <V ify #nf |Jtr IQ) 

ritj™, t«it tmw*c 

int^ulrt J th1*i jUffl; 


Counter 


AC Wall Transformer 


* 

K p si . 

<***!!- • I* V tfkV « 
PC *C C^rR.1 fi PflO* J, 

• ! ' >1 i*— 

V» i I * I I 4 

A Cert Uriel 


I l#4l 1BI mM •it* 

do-cti powei 
ivpplm or in, 
oihei ! f l'k pi *C 
WiiLtEftli 


PART HQ. 


ACCESSORIES FOR MAX 100 

Until i« CiutH I Ifm iftniw 

i '|**| r Mn*np Uii 

OUtfHI f PkpUiiti 

UH Mp V K **■ 


CKSSrUE CONTROLLER 


l*t# hot (rtf kfim rtif ThS w 

and uliifii 

iPl.jfl j*Ck inUdjur tr Up 
mmjhiHi vyiltm legtufinp 
■imiMf cn n Ho I ti 1 .J5ldlle 
Nftdirsm 

Tlu CC100 tfpffliflK ciiUF'fr 

mefgl lufitiigiii HtgniiOFt 
L*W l«JlllffFi -*df. i! inrern r .i- 
spfj'ei j ii u require! ni 
Kinkrfr t linwH4I*r", l T l# pli^infl 
ifld uP.JHugginc (V rjdpfs Jim 
t'lifl Cdfnfhdti kmkn; dptH 
lign Prom tft 


► ,n Hi. 

AC 2 M? 

AC 500 


Input Output 

U7V6CJH/ l2VACJ50mfi 

n/VGU+V 1 2 VAC SOOrt.A 


CitrylA^ Cue LC 2S 7 50 


jc Mini-Max 6 Digit SDMHz Frequency Cnunter 

* Gmtri/itMd I'tOufftCy HftOf df lOHJ Ki Id 50 MM; 

« lull b :t jpl-ii min JrwliyLa■ f 1 Hondo* 

* eumnm-ianpe po**rity . u^ i'lgrjni Rfipul M-ft Hilcfiing nol nquiiMJ 

* lrj ■ wahafkiig~Aii .'efoiTcmeMitrritiwtirjtnqr t#r ( i.o." inbUr-tH h..^. i^rsj 
Hid Utfl Mfitr flff m j I ptnnli Jill i.'injiii. , njr ■ lfJ; *nm ir,r unn r- finrut? tf" 

* FkjilT I • Ipul I’^r-von *j*r Q-AHClton 

* Uw ?V KllfE>r or 1107AW pc.nn. 

* CL"'id#li kfii 1 ’i-miu a ,|E[, .j UIMJ MAV COQ QC 

* Iqriruftflii Only flof _lyTIKI'lVIflA 


Regulated Power Supply 


* Uses LM 3D9K 

, Heat sink pruviLTed 

-PC tiwrd ccmstiuciion 

* PiovnlES a solid 1 amp m 
5V 

. In cl uiies components 
hardware .lod inslrucftons 

* Sues 3 1 t * rhiah 

JE200 S14.9S 


63-Key Unencoded Keyboard 


Accessories For Mini-Mai 


Description 

Apilanni 

Cairytiuu cm 

irqiiK (able *in- c»ji toad* 

110V iiupif> 


Part No 

UV AJ 

MV CS 
MM-lPC 

MM kL? 


rn ■, ni. a £.1 lermHi., 1 hj,:yswain ne»i F roiinurdciu'eii by j 
urge compute" mjnulflrlurer Ii if, unenwwd eri-lh SPS1 Heyi 
ufuttached la any kind of PC A Mery idl'd mowed ptnhc 13 


INSTRUMENT/CLOCK CASE 


js on Mi nimtim Drdir - Ul. Fundi Only 
California Re tide nil - Add EH Salt i Toe 

- t-r-Ar^ m 


Spit Sh-.u 2U 

19TS Cilatbg Aviiiibhe—Sand 4K iiimn 


4 - base wni5 mosr ^pitrji.nn in sTnf> $29.95/each 


This case 15 an injection muWvd 
und Ihat ts idea lor uses surh 
J *5 DVM COUNTER or CLOCK 
/ H has dimensions of 4 1 : 

m length t>r J m mdth by 
1 B'16 ni height I: tomes 
enmjMni- wUh a red bur' 


PHONE 
ORDERS 
WELCOME 
(415! 592 8Q97 


Hexadecimal a 

Unencoded 1 
Keypad ' 

/9-Kfiv 036 includes 1 10 Keys. 
ABCDEk and 2 oplipnai keys ann a 
shift Key Si 0 95/each 


liBSHm: 

mau (wm k t;u iiunwcs worldwide 

1611 HOWARD AVENUE. SAN C ARLOS. CA 94076 

ADVERTISED PRICES GOOD THRU FE8RUARY 


■ 
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RATES Non-commercial ads 10c per 
word; commercial ads 60$ per word both 
payable in advance. No cash discounts or 
agency commissions allowed. 

HAMFESTS Sponsored by non-profit 
organizations receive one free Flea Market 
ad (subject to our editing). Repeat inser¬ 
tions of hamfest ads pay the non¬ 
commercial rate. 

COPY No special layout or ar¬ 
rangements available. Material should be 
typewritten or clearly printed (not all 
capitals) and must include full name and 
address. We reserve the right to reject un¬ 
suitable copy. Ham Radio cannot check 
each advertiser and thus cannot be held 
responsible for claims made. Liability for 
correctness of material limited to cor¬ 
rected ad in next available issue 

DEADLINE 15th of second preceding 
month. 

SEND MATERIAL TO: Flea Market, Ham 
Radio, Greenville, N.H. 03048. 


BILD DER WISSENSCHAFT. Swap or sell. Have all 
copies from number one to present of this fantastic Ger¬ 
man scientific magazine. All in exemplary condition. 
Sertgel, 8181 Turin Road, Rome, N. Y. 13440. 


FOR SALE OR TRADE Excellent Kenwood TS520 
transceiver and MC50 Mic. for good Atlas 210X or 215X 
with Atlas ac supply. George Konnick, Apt. C-5, 1750 
West Main Street, Riverhead, New York 11901. 


ANNOUNCEMENT: David R. Koberstein, 23 Winona Ct., 
Appleton, Wl 54911, is the new Awards Manager of the 
Worked All Wisconsin Counties Awards sponsored by 
the Neenah and Minasha ARC (N-MARC). Cost $1.00 and 
should be accompanied by list of counties worked, sta¬ 
tions, dates, etc. Please send SASE. 


MOTOROLA HT220, HT200, and Pageboy service and 
modifications performed at reasonable rates. WA4FRV 
(804) 320-4439, evenings. 


VALUES! Switchable Wilson Mark IV $229.95, Mark II 
$199. Tempo SI write. Triband Beams: Wilson System I 
$192; System II $155; System III $130; Cushcraft AT8-34 
$194. HF Verticals: Cushcraft ATV-5 $80; ATV-4 $66; 
ATV-3 $37; Wilson WV-1 $55. AEA AD-1 Autodialer $84. 
MFJ 15% off list. Taylor 5/8 2m Mag Mount $18. Hustler 
antennas write. Telex headsets 10% off list. Write or call 
for flyer. Tower Specials. EGE Inc. 2410 Orexel, Wood- 
bridge, VA 22192 (703) 494-7949. 


WEATHER STATION. Want your own station for your 
club? Used facsimile recorder available in perfect work¬ 
ing condition. It gives all weather charts plus satellite 
image of cloud cover. Only $500 plus come and get it. 
Contact Frank Borek (313) 761-2300 ext. 233 (days), or 
(313) 231-2177 (evenings). 


PORTA PAK the accessory that makes your mobile really 
portable. $67.50 and $88.00. Dealer inquires invited. P.O. 
Box 67, Somers, Wise. 53171. 


FREE CATALOGS: P.C. Boards from artwork or 
magazine. 30<p a sq. in. Also artwork, drills, parts and 
kits. Hauck Electronics, 1928 Fairacres Avenue, Pitts¬ 
burgh, PA 15216. 


STAR-TRONICS monthly picture flyer is full of parts and 
pieces for the builder. Cheap. Quality. U.S. only. Star- 
Tronics, Box 683, McMinnville, OR 97128. 


WANTED: G.E. 150 me Master Transmitter and 12 Vdc 
power supply strip. Sell ten G.E. 30-50 me Mobile 
Monitor Receivers $100. K6KZT 2255 Alexander, Los 
Osos, CA 93402. 


MOBILE IGNITION SHIELDING provides more range 
with no noise. Available most engines. Many other sup¬ 
pression accessories. Literature, Estes Engineering, 930 
Marine Dr., Port Angeles, WA 93862. 


STAMP BRINGS USED HAM GEAR list - Lewalski, Apt. 
17, 2717 Wyandotte, Las Vegas, NV 89102. 


RECONDITIONED TEST EQUIPMENT for sale. Catalog 
$.50. Walter, 2697 Nickel, San Pablo, Ca. 94806. 


FOR SALE: HW-8: $100; HP 608C Signal Generator, 
10-480 MHz, built-in crystal calibrator: $600; R390A 
Receiver with manual: $500. All FOB Champaign, IL, 
Tancig, WB9YIF, P.O. Box 397, Sidney, IL 61877. 


HAM STATION EQUIPMENT plus test equipment. Send 
SASE to Len, W1ZTL, 22 Abbott Rd„ Waltham. MA 02154. 


ROHN TOWERS - Buy wholesale from World Wide 
distributor 25G sections $35.97 each — 45G sections 
$54.89 each. 100 foot tower kit $628.22. 48 foot fold over 
tower $515.50, freight paid — 40 foot free standing BX 
$171.97 — Hill Radio, 2503 G.E. Road, Bloomington, IL 
61701,(309) 663-2141. 


VERY ln-ter-est-ing! Next 3 issues $1. “The Ham Trader”, 
Sycamore, IL 60178. _ 

SELLING: An extensive collection of magazines, books, 
catalogues, and other materials pertaining to amateur 
radio 1905 to present. Complete sets of CQ, 73, Ham 
Radio, and many others. Many first editions, callbooks, 
handbooks, ARRL publications. Also QST 1921 to pres¬ 
ent complete. Many loose issues of rare journals. Also 
antique radio tubes and parts (no sets). Send SASE for 
list to: Richard Kampf, 9 Black Birch Lane, Scarsdale, 
New York 10583. 


CANADIANS: 1,000,000 surplus electronic parts. Hun¬ 
dreds of fantastic bargains! Good deals on Yaesu & 
Icom. Free catalog. ETCO-HR, 183G Hymus Blvd., Pointe 
Claire, Quebec H9R 1E9. 


Foreign Subscription Agents 

for Ham Radio Magazine 

Ham Radio Austria 

Ham Radio Holland 

Karin Ueber 

MRL Ectronics 

Posttach 2454 

Postbus 88 

D-7850 Loerrach 

NL-2204 Delft 

West Germany 

Holland 

Ham Radio Belgium 
Stereohouse 

Ham Radio Italy 

Brusselsesteenweg 416 

STE, Via Maniago 15 

B-9218 Gent 

1-201 34 Milano 

Belgium 

Italy 

Ham Radio Canada 

Bo* 114, Goderich 

Ontario, Canada N7A 3Y5 

Ham Radio Switzerland 

Karin Ueber 

Ham Radio Europe 

Box 444 

S-194 04 Upplands Vasby 

Postfach 2454 

D-7850 Loerrach 

West Germany 

Sweden 


Ham Radio France 

Ham Raoio UK 

Christiane Michel 

P.O, Box 63, Harrow 

F-89117 Parly 

Middlesex HA3 6HS, 

France 

England 

Ham Radio Germany 

Karin Ueber 

Holland Radio 

Posttach 2454 

143Greenway 

D-7850 Loerrach 

Greenside, Johannesburg 

West Germany 

Republic of South Africa 


QSL CARDS 500/$10. 400 illustrations, sample. Bowman 
Printing, Dept. HR, 743 Harvard, St. Louis, MO 63130. 


ELECTRONIC KEYERS, Code practice oscillators, car 
alarms. FREE catalog sheets. Globalman, W6PHA, Box 
246HR, El Toro, CA 92630. (714) 533-4400. 

ELECTRONIC BARGAINS, CLOSEOUTS, SURPLUS! 

Parts, equipment, stereo, industrial, educational. Amaz¬ 
ing values! Fascinating items unavailable in stores or 
catalogs anywhere. Unusual FREE catalog. ETCO-012, 
Box 762, Plattsburgh, N.Y. 12901. SURPLUS WANTED. 


TELETYPE EQUIPMENT for beginners and experienced 
operators. RTTY machines, parts, supplies. Beginner’s 
special: Model 15 Printer and demodulator $139.00. 
Dozen black ribbons $6.50; case 40 rolls 11/16 perf. tape 
$17.50 FOB. Atlantic Surplus Sales, 3730 Nautilus Ave., 
Brooklyn, N. Y. 11224. Tel: (212) 372-0349. 


RM-300 RTTY Modem, the complete TU and AFSK 
generator on one board. This modem featured Sept ’78 
Ham Radio. Complete documentation $2.00. RM-300 
Modem or RP-400 Power Supply board just $21.25. Com¬ 
plete RM-300 or RP-400 kit less PROM $71.25. PROM pro¬ 
grammed with your call $7.00. WA6DNR Eclipse Commu¬ 
nications, 5 Westwood Drive, San Rafael, CA 94901. 


EZ deals are the best! Try me and see for Yaesu, Drake, 
KLM, Swan, Cushcraft, DenTron, VHF Eng., ICOM, CDE, 
Hustler, Wilson and more. Call, see or write W0EZ, Bob 
Smith Electronics, RFD 3, Hwy 169 & 7, Fort Dodge, JA 
50501.(515)576-3886. 


14 Pin DIP extender cable. 


36" long with MOLDED 
plug each end. Highest 
quality $2.00 ea. 



Molded bridge rectifier. 100 
volt PIV @ 2 amps. 45c ea. or 
5 for $2.00 ppd. 


Photocell — first quality plastic 
encapsulated. Dark resistance 
100 megohm; Lite resistance 150 
ohms. 20c ea. 6 for $1.00 ppd. 


Single RCA type jack. High 
quality factory new. 15c ea. 

8 for $1.00 





7 segment display FND type. 
Cosmetic rejects. Common 
anode .5 high. Real nice. 

75c each 



Jumbo LEDs. .2 inch diameter. Color- 
Red. Prime factory units. Not seconds or 
retests. 20c ea. ppd. 


4PDT Relay, 12 VDC coil, Potter 
Brumfield, 5 amp contacts, fac¬ 
tory new of course , a beauty . Also 
available with 24 VDC coil. 

$1.90 ea. ppd. 



Vertical Mount Trimmer Pots 
— All highest quality. No 
junk. 100 - 1000 - 2000 - 
5000 - 10K - 20K - 25K - 
50K - 250K - 500K Ohms. All 
have thumbscrew adjust. 
Your choice 5 for $1.00 ppd. 



Highest Quality E. F. John¬ 
son Trimmer Caps. Hard-to- 
find P.C. board mount. 
.5-11 mmfd. No junk. 

90c each; 10 for $7.50 ppd. 




SUPER-BUY - 5000 mfd. @ 
40 volt electrolytic cap. factory 
new and complete w/all hard¬ 
ware. $1.35 ea. ppd. 


1000 volt PIV 2 amp diodes . 10 ea. 

88 mHy unpotted toroids 5 for $3.50 

S0239 Coax Fittings.50c ea. 

PL259 Coax Fittings.50c ea. 


Transformer: 115V AC Primary, Secon¬ 
dary 17-0-17V @ 7 Amps. We tested 
and find good for 10 Amps intermittent 
duty. Ideal for 2M rigs! $8.00 ea. ppd. 


ALL ITEMS PPD USA 
SEND STAMP FOR LIST OF BARGAINS 
PA RESI DENTS ADD 6% SALES TAX 
FONE 412-863*7006 



u/lElectronics 


12690 ROUTE 30 
NORTH HUNTINGDON, PA. 15642 
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connectors 

i Sk n v ^ 1 

l-G-JSSU S MJ(1 

w m BMC F/LHF-H 
l/Zri ufi-JTIU '••• . ' •' 


5 V. DIP RELAY 


mooes 


jot 'l l w jsuha » T *& 

SnifiPrv JVIMHIm 1 ' 
ftxnQf’lv 


“N' M/U«F-F 

i h;- 14m.i 54 . :*i 


If. IMN 1C ADAPTED 
MFC, BY AUGAT* IE AS 
ftOUMO (WIpO PltfS ■ 1 
SOLULH CONNECTION!; 


IWFMtf E’fiMCH SUPPLY 


%V. A A. Ri?qu lilted 

1 1 'iVAC 


" R*" f P^NtlL. 
U& Mi 


2 ft I- W HA I 1 


1N4007 10 c 


50 ohm COAX 


prinTR r ,,Jf>PLY MOCHSUE 


ua T f L' At IVY A 7.5A , f At* 
|<. “tllD H [ t [ J mv ilriAN^IfJG 
SHE STIVER. 

IA !I 1 UU£ ’•-■ , 1 '-TiA 
i y.E . I - JSv r_*.r- 

\ \ ?V ^ENI P.I -PASS tHANS 

tltw .lf*1 tr I MK'4 


Himputer Gt.ub- 
lorn 

lOpODQuI Mv 
23,2Qflui jQv I.5G 

lOD,0OOut 10V l,7 £ 


KTIW CAUf fin 


SU-7 39 i-h« 
PL-259 66* 

10/66 . DO Mix t totfitm 


n. 2 NCH loot* * L . SO 
ft [ HUH lfj(3EA 


IJ3000S2.B5 


•UH1CU ITCH 


t’C MOUNT OR PANEL 
MINI SI LT SlflTTTli 

$1.00 10/68.00 


2n(S09 


CASK 


7812 V.REG 


200PIV - jy iA 
SK75 


MANUALS for most ham gear made 1937/1970 Send 
only 25e coin for list of manuals, postpaid HI. Inc . Box 
Hfl64 Council Bluffs, fowa S1501 

CW OPERATORS — keyer paddlo, model HK 1 h brand 
new 520 00 Will ship COD See p 114 May 1970 HR 
Heaih DX 60B XMTR $50 G£ NBFM xevr. 43 MHz, $60 
M Go rdon p 200 Ha rva rd SI #5C > Cambr tdge M A 02139 

P0SI-CHECK sludy guide and self leM lo aid in passing 
FGC exams. Same multiple choice. 11 Ip sheet, Question 
and diagram form as FCC exams. IBM sheets for self' 
testing: keyed answers with explanations. Expertly 
devised to cover the East material released by FCC for 
current exams, Same day service First class mailing 
prepaid USA Check or money order wilh order Novice 
class. $4,95. General. $5.95; Advanced. $5.95; Exlfa 
Class. $6 15 Posi-Check, PO Box 35B4H. Urbandale 
Still ion, Des Moines. Iowa 50322 

WANTED: UHF GE MASTR PRO and VHF Hams 
Mobiles SELL ANHJRM 25Signal Generator $235 Rapid 
Charge Nlcacl batlery for NT 220 Omni $25 W40CS. 6i 12 
Lakeshore Drive, Mabfelon, GA 30059 1404) 941 3461 

MOBILE HF ANTENNA 3 5 30 MHz inclusive. 750 watls 
PEP. center loaded coil, luned From I he base, eliminat¬ 
ing coil changing or removing From mount Less than 1 5 
to t VSWR on all ham bands $i 19 95 each — contact 
your local dealer or order from Antsck, Inc., Box 543, 
Jerome, Idaho 03330 1208) 324 3400 Master Charge and 
VISA cards accepted Dealer inquiries invilod 

FERRITE BEADS: w/sp^ciFi cation and application sheel 
i2/$i 00. Asserted PC pots 10/SI 00 Miniature mica 
trimmers, 3-4Q pF - 5/$i.00 Postpaid Includes latosi 
catalog Stamp Tor catalog alone CPO Surplus, Box 109, 
Braintree, MA 02104 

FOR SALE: Measurements 50 Signal Generator. $275, 
Motorola T1021B Frequency Meier (Measurements 760) 
1250 Bolh In mini condition wilh manuals. W J 
Oudzyna, K1 BZI, 49 Gill Court. Whillnsville, MA 01500 

THE MEASUREMENT SHOP has used/recondlttoned 
lest equipment si sensible prices; catalog 2 Wesl 22nd 
St., Ball imore. MQ 21210 

CLUB CALL PINS 3 lines 1 x V * $1 55 each Call, first 
name and club- Colors — black, blue or red with white 
letters (Catalog) Arnold Lmzner, 2041 Linden Street, 
Ridgewood. N Y, 11227 

FOR SALE: Gerlsch FM-7 frequency meter and DM 3 
deviation meler $675; HnwEnet Packard SOBB signal gen 
erator $450, Fluke 001 dlfferenllal voltmeter $150, Tek 
Iromx 535 scope wilh CA plug in $425 Lynn Price 
W02KQX, 437 Payne Dove. EndicolE. New York 13760, 
phone |607) 754-2194 between 60 pm, 

AUTHORIZED DISTRIBUTOR F9FT Antennas. Mfcr& 
wave Module* RIW Products' now Tandem ref led or, 19 
element, 432 MHi Vagi — Radio Clinic — N2MB (former¬ 
ly WA2BIT) 2t2 327 4952 

TUNGSTEN CARBIDE CIRCUIT BOARD DRILLS 12 

assorted siies for $395 ppd L. R. Design, Box 41, 
McMinnville, OR 9712B. 

MICROWAVE low noise TYYT preamplifiers Tor 
saielNte/amateur bands. 2 0 4 0 GHz pass&and. 2630 dB 
gam; ItO voll 60 H; power; TNC connectors, used unlls 
tested okay but sold us is; $200 plus $4 shipping M 
Mur sec. 5511 West Jerelyn. Milwaukee Wl 53219 

TEST EQUIPMENT CATALOG Ilsling used Tektronix, HP 
and GO equipment at bargain prices PTl, Box 0699, 
While Sear Lake, MN 55110 Price $1 00 refundable with 
first order. 

WANTED — Radio iranseription discs Any size or 
speed Larry, W7FIZ Box 724, Redmond. Washington 
96052 

DESK TOP CONSOLES ultimate operaling convenience 
Free brochure Thompson Electronics, PO Bus 363. 
Westfield, IN 45074 

5B303 HEATH All Mode Receiver Mint with matching 
speaker (250 (H). F P Pursell 22 Fairlane Harbor, Vero 
Beach. FL 32960 (3051 569 0917 

BE GOOD TO YOURSELF ihrough R UN Reward 
yourseil wuh a new accessory or antenna or a new band 
Or a second ng or new first-string replacement rig. 
Here a fl-Uh s partial reward yourself lia|. Accessory 
keyer ( ), luner ( |, amp ( ), other ( ), Anlenna mobile ( ), 
fixed verticals I. lower ( |, olher( ), A second ng mobile 
( ), GRP ( ). hernia special ( I, A new band 2 meierS ( ), 
higher ( ), to duft moon l |, Solid state hf for your APS 
( ) We can help you select from top amaieur equipment 
brands And will even mail aiong a '“Thank You 1 ' card 
from U la U (Or anyone else) Don't |ust leave lo Norlh 
Pole Nick (or ihe Bunny) again R UN in or jingle Ihe 
telephone holla now lo Radios UN limited, 1760 Easton 
Avenue PO. Box 347, Somerset, New Jersey 00073 
(201)469-4599 


Ham Gear 

Collins 516 F? power supply new inbox 

Collins KWM2A Iransceiver, exc rnd 

Collins 75A4 hjm rflceivar. vy oood 

CoNIni 31204. Sta Cnll, rd. exc 

CttHIni 312B5. Vfo Console, exc 

Collins 7553C, rnd exc 

Collins 10051, anlenna Inner 

Collins 32S2. ham xmir. vy gd 

Collins 30L1, vy qd 

Collins 516F2. power supply 

Collins R-390A revrs overhauled exc cond 

call 

Collins 51S1.2-30 MHz revr 
Hammarlund SP-ED03X. revr 
Collins CP-1 Crystal Rack 
Racal 6217E, 5-30 MHi receiver 
Collins 3?S3 ham transmitter, vy gd 
Harr Ison 0-20 vqTI / 1, Samplabpwr supplies 
Johnson 2kw Matchbox w/swr meter 

Test Gear 

H P 20OCD wide-range oscilloscope 
Measuremenis Model SO, 2-400 MHz 
Measurements Model 65B signal generator 
HP-2D2H 54-216 MHi AM/FM slg gen 
HP-6080 10-420 

Tek 564 storage scope, w/plug ins 

Tak 545 3Q-MH; scope 

Tek 531A scope, exc 

Tek 051 digital tester new, w/access call 


$275 

$1375 

1425 

$250 

$950 

$1250 

$295 

$450 

1595 

$175 

lor quote 
Special 
$395 
$195 
I135D 
$650 
ca $45 
$195 


$150 
$295 
$295 
$695 
$550 
$695 
1395 
$350 
for quote 


We stock Amateur and Professional 
equipment from manufacturers such 
as CofNns, Hewlett-Packard, etc. 

All equipment sold checked 
and realigned 
Write for free catalog. 


r*M»i 



Thf hmt hd i . comr lor all amateur* r o unilr an M^hr 
1A> muil know rlhrr Jo otlirir lr*Erm.il 

oacdnujluvni 1 he jbkJily lo reconnup r,nK aEhfj c*u 
any occasion is a tioe murk o| bjlrmal biulliiHhiPuii 

Croup III (VVB2LC K KB2DX and KBlDZi d™*rwd 
tins |0 sarai nold 11 n>- to poru.iy our yift'jf and prturd 
fuli-milv Thiv rinx n'* L l f ’ PxduiivfK lor 

you by |ii*ton's i world famous lor ihnt jjujliiy ji(.hirvr. 
rrvnt r^^K^ l wilh yuurcjll lettfrs prominently displjyrd 
For Ji-tdilnl ihlornutiim JluJ rnisjblr rm^ «iirn Wrilr 

j . j j GrcHip III Sales L ii 

Dept 35 ru BoxiSfl 

Nn I ITT If Nrlk. N ^ 1 1 .Iff J 


MILITARY SURPLUS 
WANTED 

WE NEED: ARC-51BX. ARC-94, ARC-102. 
AflC-109, ARC-115. AHC-116, AflC-131. 
ARC-134. ARC-164. ARN-SZ. AflN-93. 
ARN-84, APN-59. APN-153. APN-141. 
APN-14T. APN-171. APX-72. 618T. CU- 
1669A, 490T-1, CU-1B58A, S1Y-4, 51R-8, 
51RV-1. FM-620. 8OTA, UflC-9, TOP D0LLAH 
PAID OR TRADE FOR NEW AMATEUR GEAR 
WRITE OR PHONE BILL SLEP (704) 
524-7519. SLEP ELECTRONICS CDMPANY, 
HIGHWAY 441. OTTO. NORTH CAROLINA 
28763. 
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rn’re just a few digits away from 
name brand radio equipment • 
AT DISCOUNT PRICES! 



CALL TOLL FREE 


1 - 800 - 228-4097 

Communications Center 

443 N 48th Street 
Lincoln, Nebraska 68504 
In Nebraska Call (402 1 466-8402 

1 - 800 - 634-6227 

Communications Center 

West 

1072 N Rancho Drive 
Las Vegas , Nevada 89 106 
InNevadaCall (702)647 3114 


YAESU 
KENWOOD 
DRAKE 
I COM 

STANDARD 

EDGECOM 

KDK 

PANASONIC 


look 


DENTRON 

HY-GAIN 

MOSLEY 

CUSHCRAFT 

Wl LSON 

HUSTLER 

LARSEN 

BENCHER 


TAYLOR 

SWAN 

TEMPO 

TEN-TEC 

MIDLAND 

CDE 

AUTEK 

MIRAGE 


E.T.O. ALPHA 

VHF ENGINEERING 

BERK-TEK CABLE 

CONSOLIDATED TOWER 

SAY 

SHURE 

TELEX 

ROBOT-SSTV 


We carry all major lines of Antennas at Discount Prices 

OUR NEW HOURS 

—— at Lincoln store only 


look 


(pacific I 
fslT f^-IOpJ 

r n Zz I 


• 

MOUNTAIN I 

M-F 7 am - 1 , pm 

W , , 7 am - 5 Pm 
Sun 11 am - 7p m 

■ 


U l) V? 

M-F 8 am - Midnightl 

SaL 8 am- 6 pm I eaSTE RN 

Sun Noon - 8 pm 1 . 

■ M-F 9 am- 1 

■ ^ A * / 


M-F 9 am - 1 am 
Sat 9 am - 7 pm 

Sun 1 pm-9pm> 


SAME DAY SHIPPING ON MOST ITEMS 


BankAmericaro 



1 - 800 - 228-4097 

Communications Center 

443 N. 48th, Lincoln, Nebraska 68504 In Nebraska Call (402)466-8402 
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UNIVERSAL SOUND EFFECTS BOARD 

The SE-Ql is a kit Thai contains all the parts 
needed fo hudd a programmable sound ef 
feels generator Designed around the new 
Tex .is Instruments 76447 Sound Chip, the 
board provides banks of Mini DIP switches 
and pots to program the various combina¬ 
tions of the SLF Oscillator, VCQ Noise, Our? 
Shot and Envelope Controls. Anoiher 1C is 
used to implement an Adjustable Pulse 
Generator Level Comparator and Multiplex 
Oscillator for even more versatility The V* 
by 5" plated PC Board features a prototype 
urea lo allow for user added circuitry Easily 
programmed to duplicate Explosions, 
Phasor Guns. Steam Trains, or an almost 
infinite number of other sounds the unit has 
i multitude of applications The Si6 95 price 
includes Assembly Manual. Programming 
Charts, and 76477 Chip specifications 
(speaker not included! Available from stock 


POWER SUPPLY KIT 
PS-14 


*1*1 rp, 11>*r. KK1VV l.nf I #"|>J| 

FfhfiKl. [un*)l| Limiltfif 

StKWt Cm UrE Pi □ lei .^1tV > % 

S**u1 Jjlil 1 ,p1 

CjIKr^T Limnlinfl ,r ,r,V 

i.m ”ii*i T\ i'i'll# "■ *** 

It 11 b ii h 4 V* 

*1 iMJ, *>t IJuIt >'*"* 

OmIi tv pUtoit 1,1*•■ it Hi Pi h>d r,1 


REVIEWED iN 7/78 73 MAG 

I&A CONT, ___ Artn 


OVERVOLTAGE PROTECTION KIT 

6.95 

i "»«; .. « MihnKii 

"l-Unl . Mm i J(pA SCN ,n h , .,.ii ■■ * output r.'. i- '*Ct 

rtft 'J»E>C | r| b* .i wr-! i« u»iiH i'ijI #> r * iir.J ft 
• m i,. t i u,! pjtrrj r Milt, I'll. I-, 1 ;■ ,11,1 l w M J,, I rulin', 

-a feJlipl-nl rill lr ,1 *-"d 1 - 1 * 1 ** I PL (.ijr.l lOrthu 1iY P' 1 1 


FANTASTIC lOUHD f PFtCTfli 

CKI» 


UCYEH A SWEETER 
METER! 


'■■ „ u i ■.. Ampmid* pj ipi 
-wtpci hp 4 ni,«{i Ip whAm* Muq*' 
«.Jr nr r j- T id' tv 
—■ - mi -ripH"! I.. nM* ki> ***' 
■ i ir / ll - 114 m' MM' m:D 

,t ■ ■! I'tK 


MEW ITEMS 


uvitH vh-«h* Ctom *;**) i 

rurto# W 

:m j M] h n i- Er«q Afitff 1 Wjm nil 
Ml 1 >n V.1M Hfip WNU * «Hr 

He > 4tJOOft *■ A- J- 4 uO> Amp 4 i«rt iiil 
H (ttft W( 

trilQ'Sl i* SCH U^4 <>#•"*** 

.4'* *r,iH l-Orti. rri TO /.-^I VH 

tW 3 &£ MJV i A T 1 . 4 - 5 #Wl*VT U 4 l* 

104 *Ot 


EMITTER 

RESISTOHS 

■lAMD 1 ■ MRU 


VS » '■* 

" .iLi 

T/i oa 


6 DIGIT ZULU CLOCK KIT 

4- 4 -4 ill-. l4.Hr -*• M l » 1 ,j>V 1 f 1 , ■'■ * f ' J, , r 

If jtl, , r ... ., 4 ,.T 4 l . ,• . *■.■ HF Mil 

1 in, jjH- > pjFli *" I jJ-tirt’ *" SCmi'K t . *4# Juip .1* ffv 

■ Urifil ' r- ■ nmn. '1-4- IV 4 |Ih ’ 1 ■« •** -J »»p v ' »'*»»' IF* r* 

i[vw i+t /if'ii-1 i#ii mt-t ru 1 ■ <f w'twrK- 

■-*' i MiEt-r ujI A«birtH'-^ ru -i"^* I -'ir*.. 

- nwr. ■ , '^r ■, mil HDV0 iWHXw'ii (T 1 -! O-- i -■ ■ 4 -*m r-4t,i 

■ ■" * i r ‘i p ,-f J , il . >,v Mil i'hi tXJf li 1 ) 1 

'>PKI*l filHOU£[ Hi HAVE A UHITIO OilAHlITT 


C’iWPil M ZlKU CLOCK KfT 

■*"fi ffrms t**f) 

■ ■»*EJTA 1AM 
il«1 di.rii4.iHim 
A I-J IIVi fi#i Clock 

tk:4i d » ' k I ■ 

I WA.h. 1 Ub *>. I «• ■ ■ 


11 w 

■lt» 1 l»F'4l ■ K-l, 


OWNER REPAIR OF AMATEUR RADIO EQUIPMENT - 

17 95 postpaid KfiRQ, U910 LG Blxd , Losgatos, CA 
95030 

TECH MANUALS lor Govl surplus gear — S6.50 each 
SP-600JX. URM »D, OS6A/U, TS17^UR ThouSAnOS 
more aYailablf? Send 50e (com) tor 22 page hsl W3IHD 
7218 Roanne Drive r Washirigion DC 20021 

STOP LOOKING loi a good deal on amateur radio equip 
rnenl — you've found II here — a| your amateur radio 
headquarters in (he heart of Ihe Midwest We may not 
have a loli free number but we ll save you more in the 
tong run! We are Iactory-aulhorded dealers lor Ken¬ 
wood Drake, Vaesu, CoJlms, WlJson, Ten-Tec, Atlas, 
IGOM. DehTron, MFj. Tempo. Regency. Hy-Garn, 
Mosley, Alpha Cushcrafl, Swan, end many more Write 
or call us today lor low quote and try our personal and 
Inendly Hoosier service H005IEH ELECTRONICS PO 
Box 2001 Terre Haute. Indiana J 7&02 (812]> 238-1456 

RTTY - NS TA PLl Demodulator W'T S26 95, kit ST9 95; 
board onty 14.95. Bandpass active fJNf?i 2125/2295 H* kit 
111 95. Wrf 116 95 AU pOStpard SASE for info Nat Stm- 
nette Electronics, Tavares. FL 32778. 

BUY-SELL-TRADE; Send Si.00 for catalog Give name, 
address and call letters. Complete stock of magor brands 
new and reconditioned amateur radio equipment Call 
tor best deals. We buy Collins, Drake, Swan, etc, 
Associated Radio, S0T2 Censor, Overland Park. K5 66204 
(913) 381 5900 


Coming Events 


MICHIGAN: The 9th Annual Llvqnia Amateur Radio 
Club s Swap n Shop, Sunday, February 25, 1979, 8.00 
AM to 4;00 PM (new| Churchill High School, Livonia, 
Michigan. Tables, door prizes, refreshments and free 
parking Talk in 146,52 Simplex Reserved I able space of 
12-loot minimum available Send SASE to Neil Collin, 
WASGWL, cfo Livonia Amateur Radio Club, P D Box 
2111, Livonia Michigan 48151. 

RADIO EXPO '79 September 15th and I6ih, 1979 Lake 
County Fair Grounds, Routes 120 and 45, Grays Lake 
Illinois Manufacturers displays, flea market seminars, 
ladies programs Advance tickets S2Q0. Write EXPO. 
PC Bov 305. Maywood, IL 60153 Exhibitors inquiries 
EXPO Hotline (312) 3452525 

NEW HAMPSHIRE: GS0 Party, sponsored by the Con 
card Brasspounders. Inc., WIOC, to promote Worked 
New Hampshire award- Operating periods 20002 
February 3rd lo 05002 February 4th, and 1400Z February 
4th IO0200Z February 5th. Stations may be worked- once 
per band per mode New Hampshire stations may work 
each other, and will send RS{T) and county Out-of-slate 
st.il ions send ftS(Th ARRL $echon Of country, Sug 
gesled Irequencma CW I8t0, 3555, 7055, T4Q55 21055, 
28130, PHONE 1820, 3935. 3975 7235 14280, 21380. 
2B575, NOVICE 3730, 7130, 21130, 28130. VHP 50 115, 

145 015. FM simplex (nq repeaters) For additional infor¬ 
mation about rules, fogs, and awards, coni act Dam 
Glemenl. WAlFSZ. Bela View Drive, RFD i2. Concord. N 
H 03301 Send logs to. C. Halloway. 9 Via TranquiNa. 
Concord, N H 03301 

ROCHESTER Hamfest X NY Slate ARRL Convention 
May 25 27 Add your name to mailing Jisl Send GSl to 
Rochesier Ham fast. Box 13S8 Rochester NY 14603 
Phone 1716) 424 1 iQO 

WORKSHOPS: a new and expanded senes ol Four 3 day 
hands on warta/ihops on 80808085 Design, Microcnm 
puter interfacing, Software Design jr>d Digital Electron¬ 
ics are being given by the authors of the popular Bug- 
books Participants have ihe option of re I amino equip 
meni used in these courses. Date? are March 19 to 28, 
1979. For more rn forma non contact Dr Linda Luff el, 
C.E.C. Virginia Polyiechmc Inslitute and Stale Umversr 
I y. BI ack s bu rg, V irg inla 24061 1703) 9(51 8241 

WASHINGTON: Pacific Nprlhwesl HamteSl. July M A 
15. HAM Inc , Box 78442, Seattle. WA 98178 

NEW HAMPSHIRE: 3rd Annua' interstate Repeater 
Society Auction and Hamfest, February tO starling at 
9.00 AM. Martchester Armory ijusf across the Ampskeag 
Budge Trom l 93i Bargains galore Commercial exhibits 
Frou admission Free parking Talk in on 146 52, 

146 2^85 and 224 861223 46 

ANNUAL QCWA MEMBERSHIP DSD CONTEST: spon 
sored by me Lang island Chapter, to be held on two sep¬ 
arate weekends m 1979 1 CW 0001 GMT Saturday, Febru¬ 
ary 10th lo 2400 GMT Sunday. February 11th PHONE: 
000 t GMT SAluiday March 10th lo 2400 GMT Sunday. 
March nth. Three global areas have been eslabliShed 
lor additional interest and point-scoring purposes, while 
lht> separate weekends will encourage greater participa 
lion Keep ah eye on GCWA NEWS for frequencies, con- 
lirrnaiiori lexlj. and related contesl rules and guidelines 



PREPROGRAMMED MEMORY ID'ers 

MODEL 97612 — multi-mode MCW iD'er * 
adjustable audio level * programmable code 
speed, tone 4 repeat interval * manual, auto & 
semi-auto modes * for repealer, base or moon 
operation * 1 B' x 3,G P PCB $44 95fkil\ 
$84 95/assembled* 

MODEL 11764 — continuous MCW fCTer 
with PTT control » adjustable audio level * pro¬ 
grammable Code speed, lone 8 repeal interval * 
17* x 3'PCB $34 95/kil*, $49 95/assembled* 

MODEL 97710 — manual CW ID'er * pro¬ 
grammable code speed * ID’s upon request “Ideal 
tpr conieslmg or low band GO s * 1 5' X 2 2* 
PCB S29i»Nir,$39,95/assembled* 

MODEL 1176S — beacon CW ID’er * pro¬ 
grammable Code speed * greal lor 1753 meter 
band “ I 3' * 2* PCB $24 95/kll*. 

$34 95'assembleo' 

[254 tut memory, standard on above 10‘ers ’>10 pi| 
memory version on Models 97812E 8 977 tOt $15 00 
:idU'lionai Acklitional pne ptogramrnud mamory eie 
merits available Commercial ID i?r?^ available | 

MODEL 12751 — field programmable auto 
MCW ID'er * 1 iQ bit memory “ closeout on remain 
mg stock $29.95Zkl!' - only 


"Include $3 shpg.hdlg , $5 loreign. CA res add 
6% Ian. CODs accepted Send check or MO. allow 

3 weeks on personal CcpiiniTnnkl 0*1 

checks Write tor addl- "tUUIfllKUH UU- 

Uonal inlormailon | ^^^99 

Phone (408) 294 8363 San Jo%e, Ca 95154 



CRO TH - Type 


3 m 99.99 Turns 
• One Hoie 
Panei Mount 

E3 • Handy Logging Area 
• Spinner Handle Available 
Case: 2x4 : shafi ruff 1 

Modal TC2: Skirl 2 1/8‘ 
ES KS Knob T-5/a 

SflJO Model TC3: Skirt 3": 
Sa.75 Knob 2 3/8 


PRICES 

POST 

pjuq. 

TC2 - 

SB-00 

TO 3 - 

$3.75 

■ Spinner (S) - 

sum 

■ Add S€ 75 for Air 

Of UPS 


GERMAN DEALER 


I'm looking for a wholesaler or manu¬ 
facturer of transceivers and of all other 
accessories for Amateur Radio and CB 

If you are interested in direct export to 
Germany, please send us your pro¬ 
posal. 

I am also interested in taking charge of 
an outlet, lor example a dealership 
carrying your items, it possible with 
your participation 

Amateur* und CB-Furrk 
Orlenbfirger Sir 58. FOB 22?fi 
D 761)9 Often busq. West Germany 
Kail Rjuchaltes, OF 9 UK 












• Retail Price Catalog • Monthly 
Computerized Used Equipment List 




OVER 50 BRANDS IN STOCK 

• KENWOOD • SWAN • KDK • DENTRON • 

• MOSLEY • WILSON • YAESU • DRAKE • 

• LARSEN • BENCHER * PIPO • BEARCAT • 

• B & W • DATONG • ICOM • PANASONIC • 

• ARRL PUBLICATIONS* ALLIANCE*MFJ • 

• CUSHCRAFT*TRAC*MICROLOG*CDE • 

• F1NCO • DSI • DAYBURN INSULATORS • 

• BIRD • ASTATIC • HAM KEY • REGENCY * 

• HUSTLER‘SAXTON* TEN TEC* AM ECO • 

• AMCOMM-CALL BOOK *KLM-TEMPO • 

• ROHN • BUTTERNUT • Plus Many More! • 


* NEW AND USED EQUIPMENT 

"Get on our used equipment mailing list" 

* TRADES WELCOME 

"The best allowances anywhere" 

"We buy good used SSB gear “ 

* FREE CATALOG 

"Prices of all major manufacturers" 

* SAME DAY U.P.S. SHIPPING 

"Just a phone call away" 

* COMPLETE RADIO SERVICE SHOP 

“Mail Order Repair Service" 

• Fast Efficient Service • We Repair All Brands 

• All Work Guaranteed • Amateur Extra/First Class 
Licenses • Send Us Your Defective Equipment U.P.S. 
Collect • Free Shipping Both Ways If Work Is Done 

• Most Repairs Done and Shipped Within 7 Days 


OUR FINE REPUTATION SPEAKS FOR ITSELF 





4* 


YOU SHIP IT 
WE FIX IT” 



Call 



or Write 

for your 
super quote 
today! 


95 Kitts Lane, Newington, Conn. 06111 Connecticut Residents ('all: 

“Near ARRL Headquarters ” 667-0811 



OPEN MON.-FBI. 10 6 • THURS. 10-8 P.M. * SAT. 10-4 

EASY DIRECTIONS: Ri. 15 South - 2 blocks past McDonald’s 

(Berlin Turnpike) 


More Details? CHECK —OFF Page 126 


february 1979 


115 


































THE TOP 
OF THE LINE 



PEAK READING 
WATT METER WM 2000A 
reads power in 200, 1000 r 
2000 watt ranges. 3.5 30 
MHz* Reads average or PKP 
powor output. Includes ex¬ 
panded VSWR scale. 


IN-LINE WATT METER 

WM-2000 reads power in 200. 
3000. 2000 watts, 3,5-30 MHz, 


IncL expanded VSWR scule. 





MOBILE WATT METER 

HFM-200 with remote direc¬ 
tional coupler reading 20 or 
200 watts. 3.5 30 MHz, Il¬ 
luminated, with VSWR scale. 


SWR BRIDGE SWR IA 

with dual reading meters, 
1000 waits RF. 3.5-150 MHz. 
Read s rela tive power o utput, 


Avoiiat i 1 ' - f '>n\y thi nigh 
f in the rized dal&rs . 




ELECTRONICS 

305 Airp >rt Road, Oceanside, CA 92054 
[7141 757 7525 



OHIO* The Man^lmld Mid WmTer HamfesbAudtign 
February n 1979 al Highland Counly fairgrounds. 
Mansfield. Ohio Prizes. Uea market, auction Large 
healed budding Open 8:00 AMI Talk in 146 34/94 MH, r 
Tickets JVM in advance, $2.00 al the door For mtorma 
tign, advanced tickets and tables contact Harry 
Fnetchen, K8HF. 1 2o Homewood, Mans tie to. Ohio 44906 
or phone 4 I9> 529 2801 or 1 4 i9i 524 1441 

IOWA Annual Davenport Radio Amateur Club Hamfesl 
February 25. t979 at the Masonic Temple m Davenport 
Admission 52,00 advance. $2 50 at the door Talk in on 
28/86 and 52 simple* Refreshments and tables 
available For In formal ion and tickets, SASE 1o John S 
Birmingham, WB8GGC. 2022 Brown St Davenport towa 
52804 

PENNSYLVANIA: 7th Annual Lancaster Ham lest Sun 
day. Feb tS. 1979 at The Guernsey Sates Pavilion U S 
Rt 30 A PA Ftl 096. Lancaster, PA Doors open at B.QQ 
AM prize drawing at 2 00 PM Admission 13,00 Table 
reservation $2 00 advance New larger indoor flea 
market area Food and sots drinks available Talk in 
148.QU.61 

FLORIDA: The Martin County Amateur Radio AsSocia' 
lion's annual FIFTY CENT HAMFEST, Saturday, Febru- 
ary 17, 0 AM to 4 PM Tn-Cduniy Rehabilitation Center 
4461 So Federal Hwy (US 1) three miles South ol Sluart 
Admission' 50 (nnts Swap rabies. S3 00 ea For table 
reservations or other mfo MCAflA PO Ho* 1901 
Stuart FL 33494 or K4ZK. Hamfeal Chairman. (3051 
334-7418 

NEW JERSEY: Chcrryville Repeatei Assoc at ton's annual 
Hamtesi March 17, to am to 5 PM Field House. Hunter 
don Central High School, north of Flemingion on Route 
31 Over 200 tables, seminars, door prizes Admission 
52 50 per person For info Sandlord G Franklin. Chair 
man. RO #3, Box 336. Milford. N j 08848 

TEXAS: Texas VHF.FMl Society Winter Convention 
February 9.10 1 1 sponsored by Temple Amateur Radio 
Club, Inc Activities include exhibits, transmitter hunl 
communications programs full ladies activities plus 
Hot ell ad I it ins FCC examinations Tickets Adv $3 00 or 
$4 tXf 81 the door Grand Prize Kenwood 700$P r Pre reg 
■ Stratton prize. TVansmiller Hunt prize. Hourly Door 
prizes Full info and reservations for Pontierosa Motor 
Inn contact Convention Committee PO Bo* 4037 
Temple Texas 765QT 

ILLINOIS Sterling Rock Tatis Amateur Radio Society s 
annual Hamfesl March 4, Sterling High School Field 
house. 1608 Fourth Ave . Sterling $1 50 advance. J2 00 
door Large indoor Flea Market, tree parking Area for 
campers and mobile trailers Commercial reservalions 
only Nearby shopping cenlnrs and Ihcalers For hckels 
Don VarrSanl WA9PBS. 1104 Fifth Aytjnue RocMdllS. IL 
61071 Make Checks payable to Sterling RockfaUs ARS 
please includes A Sf Talk in on 146 94 simp lew 

VIRGINIA" Vienna Wireless Society's annual WINTER 
FEST Sunday. February 25 Vienna Community Center 
Indoor tables and sales, prizes, food Frostbite tail 
gating 5TO0 Opens G 30 AM for vendors. 8 AM lor gen 
eral admission. Admission $3.00 (includes one prize 
ticket! $2.00 lor ok Ira hekei Preteens with parents free 
Tables $5 00 inot including admission leei for first; $3 00 
Ipr second, $2 00 each over two. limit sm Reservations 
Carroll N Gum, 7533 Oak Glen Couri. Fulls Church VA 
22042 Information Vienna Wireless Society, PO Bo* 
418, Vienna, VA 22180 Reservations close February 15 

INDIANA: LaPgrte ARC s winter Hamfest. Sunday 
February 25. LaPorte Civic Auditorium Tables $1 00 
Donation $2 00 gate. Task m on Qv6t and 52 simplex 
For into LARC, Boy 30. LaPorte. IN 46350 

MISSISSIPPI: Old Natchez ARC Hamlesl Sunday April 
i 1079 at me Natchez Convention Center Indoors, air 
conditioned. FREE admission and swap tables Talk m 
on 146 31 1 91 and 146 52 simplex For informal ion. write 
ON ARC. 1226 Magnolia Avenue, Natchez. Mississippi 
39120, 

OHIO: Cuyahoga Falls Amaleur Radio Club s 25th 
annua' Electronic Equipment Auction and Flea Market. 9 
AM lo 4 PM. Sunday. February 25. North High School, 
Akron Tickets $2 00 Bring own rabies some available 
lur$200 ea Refreshments, prizes. Grand Prize - Triton 
IV fultmadge Avonud ull-tamp North Expressway I Rt 8i 
lomaior inlersialOs and Ohio Turnpike Check m 146 52 
Simplex or 146.04 64 repealer Details from CF ARC. P Q 
Box 6, Cuvahogn Fans, OH 44222 Phone K8JSL <21Gi 
923 3830 

MASSACHUSETTS: The Algonquin Amateur Radio 
Club's annual Electronic Flea Market February 24, 10 
AM to 4 PM. St Mary s School Hall, Broad SL, Marlboro. 
Easy access via l 405 to Rt 20 Easr Talh-in on 52 direct 
Sellers, cantaci Char I re [W I BKH61 7) 562 5622 

FLORIDA: The Treasure Coaai Hamlesl, March 17 and t« 
al ihe Vero Beach Community Center Admission $3 per 
family Talk in on 146 13f 73 and 222 34(223 94 repeaters 
or f46 52/ 62 simplex For information- wrile P 0 Box 
3088, Veio Beach Florida 32960 



POWER DIVIDERS Nq w 


FOR FT i DING MULTIPLE ANTENNAS 
420 150 MHz RUGGED WEATHERPROOF 

* 2 WAV SPLIT. MODEL tPD? . . $2*.95 
jlj * 4 WAV SPL l T MODE L 4PP4. . $29.96 

• {J WAY SPLIT. MODE L 4P DB .. . S40.95 

4'-. | 

Ft 

c» 


■* LI 4 ( *1 I 

Pkl IIJ1 Nil", 
ill"**. 11 Lift t 5 


*UlP . An i “ 

rtv-Aki Attn I 


kill ■» , IdJilir i lfll.jp a ■ -*V| B .1 t « I . H- ' , 

1 A ■ a g i J AN F r I - AMr PAMi A0I 
- rt P*l t I . 


J* PRODUCTS 

BOX 191, BABYLON, N.Y. 11702 


TEST EQUI PAAENT 

aii equipment lisled is operational and 
urn:ondifion,iiiy Quaranleed Money back if not 
►utiMiOlJ Pru , v bvteti .ire FOB Monfoe 

BoorlTOri I VGA Q rnlr 20 360MH? 

0 5 1200 395 

GR 1001A Stand sig gen 5kHz 

50AAHZ cajib atln 755 

FI P 170A i. U SAA140) 30m H z sc opo with 

req tioriz, dur\1 Irac e vert plugs 4/5 

Ti k585 Du/il tie.im 10mHz Scope 

less plug ins (3 series). 625 

URM?5 Stand Sin Gen IQkHj 50MHz 
calibiTftn ... 725 

Wei fisc he I /0 Prec RF dlfn DC 
IgH i 0 hOfib. Idb $1ep^ 4w 395 

Li*.h nuTdaied Write spc’tii ying lesl 
eduppmenf ne.-’d*. Quip ^ response assured 

GRAY Electronics 

P O Box 9 a 1. Monroe. Aflich. isifil 

Spei idiu na in used TeM equipment 



WANTED FOR CASH 


4CXI50 4CX1000 4*65 4-250 

4CX250 4CX1500 4-125A 4-400 

4CX300A 4CX3000 4 1000 

4CX350A 4CX5000 304TL 

4CX 10,000 Cali Tea - 

50X1500 WZKUW 

Other tube> and Klystrons also wanted. 

See last month for other deitu available. 

DCO, Inc. 

10 Schuyler Avenue No Arlington. N. J. 07032 
(2011 990 4248 Eve ni ng s (2011 999 6475 
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QTY. 

1N914 

DIODES/ZENERS 

lOOv 10mA 

.05 

1N4005 

600v 

1A 

.08 

1N4007 

lOOOv 

1A 

.15 

1N4148 

75v 

10mA 

.05 

1N4733 

5.1 v 

1 W Zener 

.25 ! 

1N753A 

6.2v 

500 mW Zener 

.25 

IN 758A 

iov 

99 

.25 

1N759A 

12v 

99 

.25 1 

1N5243 

13v 

9 9 

.25 

1N5244B 

14v 

•• 

.25 

1N5245B 

15v 

99 

.25 | 

1 


QTY. 


SOCKETS/BRIDGES 


8-pin pcb 


14-pin pcb 


16-pin pcb 


18-pin pcb 


pcb 


pcb 


pcb 


pcb 


pcb 


Molex pins .01 


2 Amp Bridge 


25 Amp Bridge 


.20 ww 


.20 ww 


.20 ww 


.25 ww 


.35 ww 


.35 ww 


.35 ww 


.45 ww 


.50 ww 


To-3 Sockets 


100-prv 


200-prv 


.35 


.40 


.40 


.95 


.95 


.95 


.95 


1.25 


1.25 


.25 


.95 


1.50 


QTY. 


TRANSISTORS, LEDS, etc. 

2N2222 (2N2222 Plastic .10) 


2N2222A 


2N2907A 

PNP 

.19 

2N3906 

PNP (Plastic Unmarked) 

.10 

2N3904 

NPN (Plastic Unmarked) 

.10 

2N3054 

NPN 

.45 

2N3055 

NPN 15A 60v 

.60 

T1 PI 25 

PNP Darlington 

1.95 

LED Green, 

Red, Clear, Yellow 

.15 

D.L.747 

7 seg 5/8" High corn-anode 1.95 

MAN72 

7 seg corn-anode (Red) 

1.25 

MAN3610 

7 seg com-anode (Orange) 

1.25 

MAN82A 

7 seg com-anode (Yellow) 

1.25 

MAN74 

7 seg com-cathode (Red) 

1.50 

FND359 

7 seg com-cathode (Red) 

1.25 


QTY. 


9301 


9309 


9316 


9000 SERIES 

QTY. 

.851 _9322 


.35 9601 


1.10 9602 


QTY. 


MICRO'S, RAMS 


8T1 3 


8T23 


8T24 


8T97 


74S188 


1488 


1489 


1702A 


AM 9050 


MM 5314 


MM 5316 


MM 5387 


MM 5369 


TR 1602B 


UPD 414 


Z 80 A 
Z 80 
Z 80 PIO 
2102 
2102L 


1.50 


1.50 


2.00 


1.00 


3.00 


1.25 


1.25 


4.50 


4.00 


3.00 


3.50 


3.50 


2.95 


3.95 


4.95 


22.50 

17.50 

10.50 
1.45 
1.75 


, CPU'S, E-PROMS 

QTY. 

2107B-4 4.95 


2114 9.50 


2513 6.25 


2716 D.S. 34.00 


271 6 (5v) 59.00 


2758 (5v) 23.95 


3242 10.50 


4116 


6800 


6850 


8080 


8212 


8214 


8216 


8224 


8228 

8251 

8253 

8255 

TMS 4044 


2708 10.50 


34.00 


59.00 


23.95 


10.50 


11.50 


13.95 


7.95 


7.50 


2.75 


4.95 


3.50 


3.25 


6.00 

7.50 
18.50 

8.50 
9.95 


CUSTOMER NAME 


STREET ADDRESS 


CITY 


PHONE. 


C.O.D. 


C MOS 


QTY. 

a 

4000 

.15 

4001 

.15 


4004 

3.95 

4006 

.95 

4007 

.20* 

4008 

.75 


4010 

.35 

4011 

.20 

4012 

.20 

4013 

.40 

4014 

.75 

4015 

.75 

4016 

.35 

4017 

.75 

4018 

.75 

4019 

.35 

4020 

,85 

4021 

.75 

4022 

.75 


4024 .75 


4025 .20 


4026 1.95 


4027 .35 


4028 .75 


4029 1.15 


4030 .30 


4033 1.50 


4034 2.45 


4035 .75 


4037 1.80 


4040 .75 


4041 .69 


4043 .50 


4044 .65 


4046 1.25 


4048 .95 


4049 .45 


4050 .45 


4052 .75 


4053 .75 


4066 .55 


4069/74C04 .35 


4071 .25 


4081 

.30 

4082 

.30 

4507 

.95 

4511 

.95 

4512 

1.10 

4515 

2.95 

4519 

.85 

4522 

1.10 

4526 

.95 

4528 

1.10 

4529 

.95 

MCI 4409 

14.50 

MCI 4419 

4.85 

74C151 

1.50 


LINEARS, REGULATORS 

QTY. QTY. 

MCT2 .95 1 LM323K 5.95 

etc. 

QTY. 

LM380 (8-14 Pin) 1.19 

8038 3.95 

LM324 1.25 

LM709 (8-14 Pin) .35 

LM201 .75 

LM339 .75 

LM711 .45 

LM301 .45 

7805 (340T5) .95 

LM723 .40 

LM308 .65 

LM340T12 .95 

LM725 2.50 


LM309K (340K-5) 


LM310 


LM3110 


LM318 


LM320H6 


LM320H15 


LM320H24 


7905 (LM320K5) 


LM320K12 


LM320K24 


LM320T5 


LM320T1 2 


LM320T1 5 


.65 


1.50 


.85 


.75 


1.75 


.79 


.79 


.79 


1.65 


1.65 


1.65 


1.65 


1.65 


1.65 


LM340T15 .95 


LM340T18 .95 


LM340T24 .95 


LM340KI2 1.25 


LM340K15 1.25 


LM340K 18 1.25 


LM340K24 1.25 


LM373 2.95 


LM377 3.95 


78L05 .75 


78L12 


78L15 .75 


78M05 .75 


LM739 1.50 


LM741 (8-14) .35 


LM747 1.10 


LM1307 1.25 


LM1458 .65 


LM3900 .50 


LM75451 .65 


NE555 .45 


NE556 .85 


NE565 .95 


NE566 1.25 


NE567 .95 



QTY. 

7400 

.10 

7401 

.15 

7402 

.15 

7403 

.15 

7404 

.10 

7405 

.25 

7406 

.25 

7407 

.55 




L - 




QTY. 


QTY. 


74221 

1.00 

74LS02 

.30 

74367 

.95 

74LS04 

.30 

75108A 

.35 

74LS05 

.35 

75491 

.50 

74LS08 

.35 

75492 

.50 

74LS09 

.35 

74H00 

.15 

74 LSI 0 

.35 

74H01 

.20 

74LS11 

.35 

74H04 

.20 

74IS20 

.30 

74HQ5 

.20 

74LS21 

.35 

74H08 

.35 

74LS22 

.35 


1 7417 

.40 

7420 

.15 

7426 

.25 


74121 .35 

74122 .55 


74123 .35 



74H22 


74H30 



7432 

.20 

7437 

.20 

7438 

.20 

7440 

.20 

7441 

1.15 



74LS74 


74LS76 


74LS86 


74LS90 


74LS93 


74LS107 



7445 

.65 

7446 

.70 

7447 

.70 

7448 

.50 

7450 

.25 

7451 

.25 

7453 

.20 

7454 

.25 



74165 


74166 

74175 

74176 






74182 


74190 


74191 


74192 


74193 

74194 

74195 


74L00 


74L02 


74L03 


74LQ4 

74L10 

74L20 


74L30 


74L47 


74L51 


74L55 


74L72 


74L73 


74 LSI 93 


74LS195 


74LS244 


74LS367 

74LS368 


74S00 


74S02 


74S03 


74S04 


74S05 


74196 

.95 

74197 

.95 

74198 

1.45 


74L123 


74LSQQ 

74LS01 



74H55 

.20 

74LS123 

1.20 

74H72 

.35 

74LS151 

.85 

74H74 

.35 

74 LSI 53 

.85 

74H101 

.75 

74 LSI 57 

.85 

74H103 

.55 

74 LSI 60 

.95 

74H106 

.95 

74 LSI 64 

1.20 



74S51 

74S64 


INTEGRATED CIRCUITS UNLIMITED 

7889 Clairemont Mesa Blvd., San Diego, California 92111 
24 Hour Toll Free Phone 1-800-854-2211 
(714) 278-4394 California Residents 1-800 542-6239 

CABLE ADDRESS ICUSD 


STATE 


AE Visa 

CHARGE CARD # BA MC. 


74S112 

.60 

74S114 

.65 

74S133 

.40 

74S140 

.55 

74S151 

.30 

74S153 

.35 

74S157 

.75 

74S158 

.30 

74S194 

1.05 

74S257 (8123)1.05 

8131 

2.75 


SPECIAL DISCOUNTS 


EXP. DATE 


WILL CALL 


POST. 


NET 10th OF THE MONTH. 


PO 


ALL ORDERS SHIPPED PREPAID - NO MINIMUM - COD ORDERS ACCEPTED - ALL ORDERS SHIPPED SAME DAY 

OPEN ACCOUNTS INVITED - California Residents add 6% Sales Tax. PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 

We accept American Express / Visa / BankAmericard / Master Charge 


Total Order 
$35-$99 
$100 $300 
$301-$1000 


Deduct 

10 % 

15 % 

20 % 













































































































































































































Alaska I 


RELIABLE ELECTRONICS 

3306 COPE STREET 
ANCHORAGE, AK 99503 
907-279-5100 

Kenwood, Yaesu, DenTron, Wilson, 
Atlas, ICOM, Rohn, Tri-Ex. 


Arizona 


HAM SHACK 

4506-A NORTH 16TH STREET 
PHOENIX, AZ 85016 
602-279-HAMS 

Serving all amateurs from beginner 
to expert. Classes, sales & service. 


KRYDER ELECTRONICS 

5520 NORTH 7TH AVENUE 
NORTH 7TH AVE. SHOPPING CTR. 
PHOENIX, AZ 85013 
602-249-3739 

Your Complete Amateur Radio Store. 


POWER COMMUNICATIONS 

6012 NORTH 27th AVE. 
PHOENIX, AZ 85017 
602-242-6030 
Arizona’s #1 Ham Store. 
Kenwood, Drake, ICOM & more. 


California 


HAM RADIO OUTLET 

999 HOWARD AVENUE 

BURLINGAME, CA 94010 

415-342-5757 

Visit our stores in Van Nuys 

and Anaheim. 


QUEMENT ELECTRONICS 

1000 SO. BASCOM AVENUE 
SAN JOSE, CA 95128 
408-998-5900 

Serving the world's Radio Amateurs 
since 1933. 


SHAVER RADIO 

3550 LOCHINVAR AVE. 
SANTA CLARA, CA 95051 
408-247-4220 

Atlas, Kenwood, Yaesu, KDK, 
loom, Tempo, Wilson, Ten-Tec. 


Connecticut 


THOMAS COMMUNICATIONS 

95 KITTS LANE 
NEWINGTON, CT 06111 
800-243-7765 
203-667-0811 

Call us toll free - See our full 
page ad in this issue. 


Delaware 


DELAWARE AMATEUR SUPPLY 

71 MEADOW ROAD 
NEW CASTLE, DE 19720 
302-328-7728 

Delaware's largest stock of amateur 
radio equipment & accessories. 


Florida 


AGL ELECTRONICS, INC. 

1800-B DREW ST. 
CLEARWATER, FL 33515 
813-461-HAMS 
West Coast's only full service 
Amateur Radio Store. 


AMATEUR RADIO CENTER, INC. 

2805 N.E. 2ND AVENUE 
MIAMI, FL 33137 
305-573-8383 

The place for great dependable 
names in Ham Radio. 


MARC'S 

CENTRAL EQUIPMENT CO., INC. 

18451 W. DIXIE HIGHWAY 
NORTH MIAMI BEACH, FL 33160 
305-932-1818 

See Marc, WD4AAS, for complete 
Amateur Sales & Service. 


RAY’S AMATEUR RADIO 

1590 US HIGHWAY 19 SO. 
CLEARWATER, FL 33516 
813-535-1416 
West coast's only dealer: 

Drake, Icom, Cushcraft, Hustler. 


Illinois 


AUREUS ELECTRONICS, INC. 

1415 N. EAGLE STREET 
NAPERVILLE, IL 60540 
312-420-8629 
‘‘Amateur Excellence” 


ERICKSON COMMUNICATIONS, INC. 

5456 N. MILWAUKEE AVE. 
CHICAGO, IL 60630 
Chicago - 312-631-5181 
Illinois • 800-972-5841 
Outside Illinois - 800-621-5802 
Hours: 9:30-5:30 Mon, Tu, Wed & 

Fri.; 9:30-9:00 Thurs; 9:00-3:00 Sat. 


SPECTRONICS, INC. 

1009 GARFIELD STREET 

OAK PARK, IL 60304 

312-848-6777 

One of America’s Largest 

Amateur & SWL Stores. 


Indiana 


KRYDER ELECTRONICS 

GEORGETOWN NORTH 
SHOPPING CENTER 
2810 MAPLECREST RD. 

FORT WAYNE, IN 46815 
219-484-4946 

Your Complete Amateur Radio Store. 
10-9 T, TH, F; 10-5 W, SAT. 


Kansas 


REVCOM ELECTRONICS 

6247 N. HYDRAULIC 
WICHITA, KS 67219 
316-744-1083 

New - Used HF, VHF, & Microwave 
Gear. Manufacturing & Sales. 


Massachusetts 


TEL-COM, INC. 

675 GREAT RD. RT. 119 
LITTLETON, MA 01460 
617-486-3040 

The Ham Store of New England 
you can rely on. 


TUFTS RADIO ELECTRONICS 

209 MYSTIC AVENUE 
MEDFORD, MA 02155 
617-395-8280 
New England’s friendliest 
ham store. 


Michigan 


ELECTRONIC DISTRIBUTORS 

1960 PECK STREET 
MUSKEGON, Ml 49441 
616-726-3196 

Dealer for all major amateur 
radio product lines. 
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Amateur Radio Dealer 


Missouri 


HAM RADIO CENTER, INC. 

8340-42 OLIVE BLVD. 

ST. LOUIS, MO 63132 
800-325-3636 

For Best Price and Fast Delivery 
Call toll free 1-800-325-3636 


Nebraska 


COMMUNICATIONS CENTER, INC. 

443 NORTH 48 ST. 

LINCOLN, NE 68504 
800-228-4097 

Kenwood, Yaesu, Drake and more 
at discount prices. 


Nevada 


COMMUNICATIONS CENTER WEST 

1072 RANCHO DRIVE 
LAS VEGAS, NV 89106 
800-634-6227 

Kenwood, Yaesu, Drake and more 
at discount prices. 


New Hampshire 


EVANS RADIO, INC. 

BOX 893, RT. 3A BOW JUNCTION 
CONCORD, NH 03301 
603-224-9961 

Icom, DenTron & Yaesu dealer. 

We service what we sell. 


New Jersey 


ATKINSON & SMITH, INC. 

17 LEWIS ST. 
EATONTOWN, NJ 07724 
201-542-2447 
Ham supplies since “55". 


METUCHEN RADIO 

216 MAIN STREET 
METUCHEN, NJ 08840 
201-494-8350 

New and Used Ham Equipment 
WA2AET “T" Bruno 


RADIOS UNLIMITED 

1760 EASTON AVENUE 
SOMERSET, NJ 08873 
201-469-4599 
New Jersey's newest 
complete Amateur Radio center 


THE BARGAIN BROTHERS 

216 SCOTCH ROAD 
GLEN ROC SHOPPING CTR. 
WEST TRENTON, NJ 06828 
609-883-2050 

A million parts - lowest prices 
anywhere. Call us! 


New York 


AM-COM ELECTRONICS INC. 

RT. 5 

NORTH UTICA SHOPPING CTR. 
UTICA, NY 13502 
315-732-3656 

The Mohawk Valley's Newest & 
Largest Electronics Supermarket. 


GRAND CENTRAL RADIO 

124 EAST 44 STREET 
NEW YORK, NY 10017 
212-682-3869 

Drake, Atlas, Ten-Tec, Midland, 
Hy-Gain, Mosley in stock 


HAM-BONE RADIO 

3206 ERIE BLVD. EAST 
SYRACUSE, NY 13214 
315-446-2266 

We deal, we trade, all major brands! 


RADIO WORLD 

ONEIDA COUNTY AIRPORT 
TERMINAL BLDG. 

ORISKANY, NY 13424 
Toll Free 800-448-7914 
NY ( 315-337-2622 
Res. ( 315-337-0203 
New & Used Ham Equipment. 

See Warren K2IXN or Bob WA2MSH. 


Ohio 


AMATEUR RADIO 

SALES & SERVICE INC. 

2187 E. LIVINGSTON AVE. 
COLUMBUS, OH 43209 
614-236-1625 
Antennas for all services. 


Oklahoma 


KRYDER ELECTRONICS 

5826 N.W. 50TH 

MacARTHUR SQ. SHOPPING CTR. 
OKLAHOMA CITY, OK 73122 
405-789-1951 

Your Complete Amateur Radio Store 


RADIO STORE, INC. 

2102 SOUTHWEST 59th ST. 

(AT 59th & S. PENNSYLVANIA) 
OKLAHOMA CITY, OK 73119 
405-682-2929 

New and used equipment — 
parts and supply. 


Pennsylvania 


ELECTRONIC EXCHANGE 

136 N. MAIN STREET 
SOUDERTON, PA 18964 
215-723 1200 

Demonstrations, Sales, Service 
New/Used Amateur Radio Equip. 


"HAM” BUERGER, INC. 

68 N. YORK ROAD 
WILLOW GROVE, PA 19090 
215-659-5900 

Delaware Valley’s Fastest Growing 
Amateur Radio Store 


HAMTRONICS, DIV. OF 
TREVOSE ELECTRONICS 

4033 BROWNSVILLE ROAD 
TREVOSE, PA 19047 
215-357-1400 

Same Location for 30 Years. 
Call Toll Free 800-523-8998. 


Tennessee 


GERMANTOWN AMATEUR SUPPLY 

3203 SUMMER AVE. 

MEMPHIS, TN 38112 
800-238-6168 
No monkey business. Call 
Toll Free. ' 


Texas 


AGL ELECTRONICS 

3068 FOREST LANE, SUITE 309 
DALLAS, TX 75234 
214-241-6414 (within Texas) 
Out-of-State, Call our toll-free 
number 800-527-7418. 


HARDIN ELECTRONICS 

5635 E. ROSEDALE 

FT. WORTH, TX 76112 

817-461-9761 

Your Full Line Authorized 

Yaesu Dealer. 


TRACY’S ELECTRONIC MODULE 

5691 WEST CREEK DRIVE 
FORT WORTH, TX 76133 
817-292-3371 
We Handle and Service 
All Major Lines. 
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PCB - PCS - Prlrmd Cl 


- PCB - PCB - PCU - PCB - PCB - PCB - 



ETCH-iT-YOURSELF 
Printed Circuit 
Kit 


2 NOW YOU CAN design and produce your 
own printed circuit boards. 

JFS EASY. Photo positive method. No 
darkroom required. 


LESS THAN 2 HOURS to produce a p,c. 
board direct from magazine article. 


KIT INCLUDES materials to make 4 p.c. 
boards direct from magazine article. 


Add $i for COD, S.A.S.E. for details. 



EXCEL CIRCUITS co. 

4412 Fernle# 313-549-0440 
Royal Oak, Ml 48073 


3 
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_ PCB — PCB — PCB — PCB — PCB — PCB - 


MILITARY 

SURPLUS WANTED 

Space buys more and pays more High, 
est prices ever on US. Military sur 
plus, especially on Colhris equipmeni 
or parts We pay freight. Call collect 
now lor our high offer 201 44(HJ787 
SPACE ELECTRONICS CO, 
djv o! Military Electronics Corp 
35 Rufa Couri S Hackensack. N J 07606 


D&V RADIO PARTS 

VARIABLE A THIWtEH GAFAClTCftS ~RF CHOKES - 
AIR VOLTSD C0IL3-TOROIDS*PKES THRU'S- 
TUBULAR TH 1 MKER3 -K NOBS -VI HE -CQUIL1NGS- 
THANSXATCH COMPONENTS, 

Ho m 1 ni muir; order-low cost 8hl pplng, 
Flrfit clans r.t.imp for complete flyer, 
1200- rf. SABLE, FH8SLAHP, MICHIGAN r*562 i 


HI-Q BALUIM 



*F*r dlpol«i, yofii, l"Mrf*d 
v#**, Aovbltli & tjuaAi 

‘For full Ufd fflwr A nwri 
‘puli piwtf In anl*nn« 

-IriidbinAcd 3-40Mhi< 

'Small, IJiht, w«rh#r~ proof 
•lit lmp#4um# ratlf 
■ Riplaoi itfitti IniiletW 
•Hojpi *H*nln*te TVI 
'Fully Guinmtttd 

Van 

Gorden 
Engineering 

•OX 21305, f, EUCLID, OHIO 4*121 


’ 9.95 

FFD 

U.5. A+ 


X 


Duns *01-040-6066 

Cash plus shipping paid for clean late 
model Motorola GE RCA mobiles 
Base Stations. Accessories We also 
sell used and reconditioned equipment 
For further information contact 
Jesse La Fleur 

The Communications Center 
1629 Wyoming 
El Paso, Texas 79902 
(915) 545-1133 

Call lor ca*h quotation 16 year* of fair dealing 


FACSIMILE 


COPY SATELLITE, PHOTOS. 
WEATHER MAPS, PRESS! 

Tbo Fa* Are Clear — on Our lull Size (16*1/ST wide) 
recorders The*® commercial -military units now avail¬ 
able ill surplus prices Learn how to copy wiih our FREE 
Fax Guide Tat.: (212} 372-0349 


ATLANTIC SURPLUS SALES 
3730 NAUTILUS BROOKLYN, N Y. 11224 




Twice as much 

for less. 


QmmunfCattQfJS 


ookstore 


Send check or money order to: 

Ham Radio’s Communications 

Bookstore, Greenville, NH 03048 


HRCB’s new LOG BOOK is 
here — and it is unques¬ 
tionably the finest one you’ll 
ever use. 80 big. double * 
sided pages of clear, legibly 
ruled stock, all spiralbound 
to lie fiat for easy writing. 
More than 2000 entries give 
you twice the space for less 
money than the log book 
you are probably using now. 
Order yours today! 8-3/8' 
x 10-7/8*. 80 pages. 

ONLY $1.50 each shipping) 

Order 3 or more logs and we ll ship postpaid. 


HOW 
IT FEELS 
TO HAVE 

A 

HEART 

ATTACK 


The way a heart attack feels can vary 
So how can you be sure that what you're 
feeling is really a heart attack'* 

By remembering this 
it you feel an uncomfortable pressure, 
fullness squeezing or pain in the center 
ol your chest (that may spread 10 the 
shoulders, neck or arms) arid if it lasts 
lor iwo minutes or more you could be 
having a heart attack Severe pain diz¬ 
ziness (aiming sweating nausea or 
shortness ol breath may also occur 
Sharp, stabbing twinges ol pain are 
usually not signals ol a heart attack 
Your survival may depend on getting 
medical attention as quickly as you can 
Call the emergency medical service 
immediately If you can get lo a hospital 
taslei m any other way. do so 
Don't refuse lo accept the possibility 
that you are having a heart atlack Many 
heart attack victims do jusl that They say 
it’s indigestion or tension They worry 
about embarrassment They often wan 
three hours or longer before getting help 
But before those three hours are up. 
one out of two is dead 
Remember what you've just read The 
time might come when your hie will 
depend on it 


The American Heart Association 0 

WE RE FIGHTING FOR YOUR LIFE 











"LINEAR” or "LINEARIZED” 



amplifier combos (another Lunar in¬ 
novation) feature the LINEAflIZID 
process Others may attempt to 
copy os. But would you want a copy 
when you can have ihe original 7 
Don't be misled by price atone You 
do gel what you pay for. 


An ancient amateur proverb has n 
Mi at. Garbage in. garbage out " Or. 
‘Whit happened lo my signal?" 


One reason why urn Linearised - 

amp.'preamp combos are the fasiest j 
selling amps m the amateur mafket 
is the improved linemty our units * 

exhibit in the SSB mode To be ^HrdA 
LINEAR, the amplifier's ouipui sig **4j| 
nal nius! he an ejtat .1 rcpioduchcui ul - - 
the input signal, with only the power 
level changed A good measure of an 
amps linearity is seen in the si desplat let products If 
the signal is excessively wide, the amplifier is not 
being run in a linear mode Overdrive is a most common 


"l : W \ To paraphrase the August 78 GST 
review of our preamps. " no 
other commercially available pre 
ampNbers can match or beal {the 
Lunar) . * /' We put no less effort 
into our other piodnets either. Quality da«s 90 m. be 
lore the name goes on We stand behind out products 
with a full year limited warranty to hoot 


Another self test tor voice SSB, is to observe rhe out 
put power levels A whistle, or CW carrier pves a rtf 
erence signal lone power of say BOW While talking 


cause nf splatter 


A good test for yourself, is to note the change in out' 
put power as the input power is doubled. If a 3W input 
doubled (3 dB change) to GW shows a change in the 
output power of s>y 25W to SOW: (he amplifier is op 
era 1 mg well wilhm iff Hnear range If the 3 dB input 
Change onfy shows a 2 dB change (1.7 times), the am 
plifier is just entering rts non linear operating area II 
the change is much less than 2 dB. be assured ycur 
signal will be heard many KNr away 


LINEARIZED AMPLIFIERS 

Power ranges from 50 lu 250 waits, 
frequencies from 50 JV1Hsr to 220 
MH 1 . From $ 199 95 

RECEIVING PREAMPS 
Medium end high gain models now 
available for frequencies 28 to 450 
MHz. From S35 95 


normally, the power reading should be about 25% the 
single tone reading (about 2075W here). If the aver 
age voice leading is much higher Than 25-30% the 
single tone reeding, again your neighbors many kHj 
away wdl be complaining Remember, too. that splat¬ 
ter power is subtracting from your signal power 
That 5 one reason our BOW amps usually outperform 
cither I60W units under weak signal conditions Our 
amp has less wasted power creating splatter noise and 
the reduced distortion products make the signal easier 
to read when under weak condi Mans 

A Class A amplifier is the most linear, and for output 
power, the most costly. At Lunar, we stove to produce 
the best possible linear amplifier for the money We are 
the originators of the LINEARIZED process, and out 
amplifiers exhibit this in operation by the very small 
amount of side splatler produced when compared to 
other amps on the market Alt of our ampfifier/pre- 



See our lines at our nearest Lunar dealer (see December 
J 78 ads to r list in g (. or drop us a line f or our late st br oc hi 1 re 


Lunar would like to hear from you as to 
what products you think we ought to be 
providing for you. Drop us a line with 
your ideas. 

Louis Anclaux 

WB 6MMT — 
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electronics 




Barry Electronics ... for Amateur Radio Gear 

(Lain A or A mini irirnc fMCfk nc 144-140 MH/;ftXpreamp/VHF power amp; 5 -15 walls in. 80 waits out, 
MIRAGE AMPLIrlEKo Unby.ya SSD/Im: adiusiahte delay; remole control optional 


We also haue 

* ANTENNAS FOR HF& UI(F 

* ROTORS 

* TOWERS 

* REPEATERS 

* MICROPHONES 

* KEYS & KEYERS 

* TUBES anti much, much more 


SEASONS 

GREETINGS 

JUST CALL OR 
WRITE FOR THE 
BARRY PRICE: 
BETTER STILL . ,. 
STOP INtt 


Ye*. wti have 
tIMAC Tubes 
& Chimneys, 
and YAFSU 
Replacement 
fijlws rn sff/M" k r 

Repair lab 
on premises. 


BARRY ELECTRONICS 


512 BROADWAY 
NEW YORK, N. Y. 10012 


WE STOCK 

AEA 

ALDA 

ANTENNA 

SPECIALISTS 

ATLAS 

B&W 

BIRD 

COLLINS 

OJSHCRAFT 

DSI 

DENTRON 


THESE FAMOUS 

DRAKE 
EIMAC 
E-Z WAY 
HY GAIN 
[COM 
KDK 
KLM 
MFJ 

MIRAGE 

MOSLEY 

NEWTRONICS 


NAME BRANDS 

ROBOT 

ROHN 

STANDARD 

SWAN 

TEN-TEC 

TRI-EX 

VHP 

ENGINEERING 

WILSON 

YAESU 


<212) 925-7000 


ANTENNAS FOR ALL BANDS! 


LOW COST - LIGHT - STRONG - NEAT - HIGH QUALITY 
SINGLE HAND tt*n<U'<3 TunmUUInfl or mcklikig Hotildnial 
ANTENNAS lo* All AMATEUR BANDS, MARS, Short Wa«, 
Snec Lai FredDiflclit. ROWER ud !□ 2000 wit it - *11 modn . 
Am MAKES - MODELS TRAN 5RECIEVERS! Wl. 3 IbwDh 
30 fl, 300 lb- Ditrnn rridv IG Gi CoocjrrwckJ - Iniulltm. 
»nntUB' with bj|HtnLna jrrflitor - SO H, FOAM RG SOU 

IRGUU ilu oo Mdrel Ailh PL2S0 Conn*tlo* - COHPLET- 

i . Y ASSEMBLED - READY TO RUT UP AND USEl Sat tor 
hurt and o< battd - adjHtlaOle la an* tr*tt trta without toon or 
Culling iFrr 1 chill luthlihtdl Can he uiH on loti *l buddlngi- 

bn Attica - ANYWHERE I At TRUE PUPOLE radiation - th* 
STANDARD or ALL HApiG ANTENNAS! PORTABLE - 
E ASY to MOVE and freer Weather^&a1 ■ LONG LlFEl 


DO mil Of 126 II. Nu HO OO 
40 motor - (15 fl N-o. HD-AO 
20 milt' - 3 3 H- ifc HP-20 
IS mate* - 22 II Nek H|f-IS 


tO mrttf - Ifi ft Nft HO.IO 
G malar - fl fl N* HD-6 
CttixoTia B - 17 II Na CB-40 
49 mater IT It Ne, HD-40 


ANY MODEL No Tfrlum) *2OO po*i*oe m USA. 

ISpecKl Fr*g 13 00 mo#a - ftttrUl f««t Irtfl In MHZ ■ 2 Id 
t*OJ SCND FULL PRICE OR OROER WITH VJSA^Banfc- 
am*rk«*<0 MASTER CHARGE - AM E XP, Give No. and Ei. 
Pal* Ph 1.3OU-20B-S333 QAM-ORM. wtiMlR W* tnlp 
in 2- 3 dan Order not* and hex price Incriale - FREE 
INFORMATION WESTERN ELECTRONICS 

Dap* A R - 2 Krirncy .NelrTatlii, 6884 7 


0POLE 350 Ht FILTER FOR SIGNAL /ONE TRANSCEIVERS $120 DO 

Finally! Superior 8-Pole CW Selectivity for 
Drake TR 4, TR 4C.TR 4 Cw 

Ifjrt Ml rr r*Tti 4V1 Mr -r flft#, C'in -illU v- Hlm>4 in*.- C. t.w i.ir*. 
t Gr 44 n pri.n 4 *|Q0 Ml a Otar «■.;> JOOO Ml *1 flO.ll. Cf Shli 'A f-1 i p"! DO >nihil- 
i'M( "Ml .I'll'H ti I f lQQCr 

At Last! Superior 8-Pole CW Selectivity for 
Kenwood TS-820 

minimal to*> in 141 Oixrr. I h<AA 1 rpiNflirsI J ^.- hij. ,1 * r n, m a - 

OHU Hare tUtcMf tMn iivdiri V08K *iw C* '"i*' •an* a HO Hi ■■ Mi, 
■fid IKK! Hr *1 m 1 (h CPt J *&M HOC-Oil 

600 Hr 6 Pole First-IF Filter for Drake R 4C 


...y.r TW er. „.. b ,| I>r ^.r. . lr 1 'Ii,r -.jr-,1 :.++* tv*i1 n,n hryT 

*rriun«r INtHU.i’ii.i mjinit il r.iiT" V «irh»tr 't-w .''r'Y» M'l-iHi i ijh*i la^l-'a 

rh# imiwiI rra**f . otapnf l■lm>mKh.lMh4><l dnaniii u I'lnn Hmh '-t™ Pilhm *™i ntr 

dF OQQ.'R ran r* -xnaifU ■* IN I n.»» MW *'--J -■s*, imrrhaa lu r*■*■>•. |(K>a 
C r>X'/fi HUdu iwirn ■, f % > j w 

125 Hz 8-Pole Second-1 F Filter for Drake R 4C 


Bun e-vOMI *T*i^|F4i jgo Pl| (1 UQ4I! ■ Z b IS 0*ia4 i- ■*•• 1 .IP l»* *aH 1 traim WM m hlr-rtr -1 
wiiiMt hmM hair cnr-HHD"* DM VWtMi -k» ivu-p, Pi'r+i u* M HHn>a hw arrt>i 

■1 iiri Fyn rtMilifi., Jl.iiL. ...», Ui>,IMi n-th ... ■r'- Hi ..Mu 

JMM irimw paiib*">J *>••»* —wi'i «. a.vj.u l.ii* i i*c™* ■ ■■».**■ i-iln. '■* >.< 
aiL^, . ii rw 1 ii' , *' m . nunt iiii»™*rr .1 11 - * * A 1 C-f Lft'fi lllH W 


C^lT Operators} 

J&tle 

*Zkese crustal Jitters 
arc Jcr you} 

All filters contain 

specially- treated high-Q crystals 

Sherwood Engineering Inc, 

1268 South Oqden St. 

Denver. Colo. 80210 

(303)722-2257 _ 

Money back if nor satisfied 

Ailrl SJ f»r Order «hipfiir\g h 


$6 uwiien ji‘" 


Dealer inquiries VYefcmie 


























RADIO AMATEUR 

CALLBOOKS 


Jft' |4 j: 

ttK only compile auitottiiy 
lor tAdn dtvdU'ut 
J St -Ifni informal'on 


The LL S. Caltbook has nearly 
350,000 W & K listings. It lists 
calls, license classes, names 
and addresses plus the many 
valuable back up charts and 
references you come to expect 


from the Call book. 


Specialize in DX? Then you're 
looking for the Foreign Callbook 
with almost 285,000 calls, 
names and addresses of ama¬ 
teurs outside of the USA, 


U.S. Callbook $15.95 
Foreign Callbook $14.95 

{Plus Shipping) 


Order from your favorite electron' 
leg dealer or direct from the pub¬ 
lisher, AM direct orders add $1,75 for 
shipping. Illinois residents add 5% 
Sales Tax, 


RADIO AMAH UR 



llbookmc 

E 925 Sherwood Drive 
lake Bluff, III 60044 



- Amateur Extras- 

IICENSE PLATES 

HK-tP Highway Hams unMe' fasten this 6' x t?” 
liDcrgfass license pMie abow or below an exiling ircense 
or use it m pMr.n oi a Irani or back plate wftere slate 
la* permits Another great gift fiem hem HRCR 

License Plate S6.95 

HOMEBREW MUGS 

Next limp you and youi frrenfts stun down somfi Home 
brew put «1 in your very own HOME BREW mug irom 
HGC0 you can even have your name arid call printed 
right on Us even suiiaftle lor hot chocolate ( Buy your sell 
or Wlends one o 1 these high quality ns oz ceramic mugs 
lor Christmas 

□ HN-M Homebrew Mug $8.95 

f HN-MC Custom imprml ol name and call 

$12.95 

PERSONALIZED DESK PEN 

UOF Civft your otlite tfcsl* or operating tab if a Icrncti ot 
elegance with this useful and decorative desk pen sei me 
heavy opaiescenl rndrtn-u-v base can he personated with 
precision engraving Sei rncludeS pen with Diushed gold 

1amsh $8.95 

HEAT SENSITIVE TRANSFERS 

Looking tor a new pul on 7 Apply ibsse cplpilui iron-on 
translers to any cotton tiased garment Jpm the 1 shirl 
movement and Ml everyone you're a ham These easy-To 
apply transfers make unique giM items at prices anyone 
can a I ford 

j :HN-T1 "Ham Radio Freq" SI.95 

□ HN*T2 "Ham It Up" Si.95 

1 HN-T3 ‘One World" SI,95 

DESK STANDARD 

UBS Irain classic executive style standard gives your 
desk a distingu shfct look Engraved with name and'or 
i ,iii pntistieo 100% bras', nameplate compfemenrs ihe 
Mid walnut tta?e which has u beautilui h,md rubbed 
limsh Hand called quality to- a very good price 1 $9.85 


include iidme and/or tail mstrudwns with pidei 


Send check money order or charge card information 
PLUS 51 DO shipping to 

Ham Radio's Bookstore 

Greenville. NH 03048 


SEMTECH BRIDGES 

Heat sink w/center hot*? 
mlg. 10 Amp — felled — 
200V P.I.V* *1.75 sa. ppd. 
400V P.1.V, $1.95 ea ppd. 

600V PJ.V. $2-15 ea. ppd, 

«* w -mr HS ■» u- a*. -» & « ■" » «' ™ ™ « 

25 AMP — TESTED 
200V P.I.V. $2,25 ea, ppd. 
400V PJ.V, $2.50 ea. ppd. 
600V FJ-V. $2.85 ea. ppd. 

UNPOTTED TOROIDS — Center tapped. 

BS MHT 5 oz. 5/$2.95; 9 or. - 5/$3.49.> ^ 
44 MHY 5/$J.95 ALL PPP. <} 

EDGEVIEW METERS 250 ‘S' METERS 

NEW — $2,65 ea, 3/$7,25 ppd, 

NEW SIZES — VERTICAL MOUNT 
PC BOARD POTFNTIOMETERS 
American made {CRLJ Cermet /&V* 
wes; 25K, TOOK ohms. 5/$ 1.10 ppd. 

CTS Blue wheel. Values: 750, IK, 

1.5K, 50 K, TOOK ohms, S/$1.25 ppd. *** 

m. wein/vhenker 

\> tltclronic speciallies-BOt 353 . IRWIfl, Pi t 564 ? 





DIPOLE /"ANTENNA CONNECTOR 


HTE QlJ( [HO ll tiwntllet hit 

■ an fi.fl JJ9 «.ci> h#t "MH-Iilrcl nln fin 

IlM^r pUlti- 6«lj tf KCtpl COO 
l‘L 2S 11 plugs ihi U'ip *p 

(mi i>ih*ifv if.v iMliuttriitit tflcKHUn 

■ . - ■ i r i- b-lS AI . lif irr,)l.|, V < ll'r 

poilcod r.p. s .. .-—i. I.i vi 


BUDWIG MFG. Co. 


CU HQ, VUmar.* i A 'I,'Of.fi 


NEW STORE 


February Spnculs 

1 COMIC-70 3 rctmplpn Ai nkrj. fdvrrui 

1U95 

KENWOOD TS 5J0S w CW Utlei |ricri») 

3565 

At DA 1Q3 Mil.ki Cal AC fiutijjli 

mm era; km and 

mtcroehonr irit Jtti imS&iSin SPECIAL 1535 50 

COLLINS 754-4 receive SSH 1 illcr 

quad S7<W 

A-;. 1 oiTi Recq .if-inj! am uther s-pecuifi 

GflE AT LAKES AM ATE U R SUPPLY CO. 

tli63 Sul fi SI Mui triton ME 494 it- 

(6161772^415 


MOVING? 

KEEP HAM RADIO COMING... 


if possible lei us know lour to six weeks 
belore you move and we will make sure 
your HAM RADIO Magazine aroves on 
schedule. Just remove the mailing label 
from this magazine and allix below 
Then complete your new address (or any 
Other corrections) in the space provided 
and we'll take care of ihe rest 


harn^ Subscription Processing 

F3CllQ Center, P 0. But 711 

Magazine Whitinsville. MA 015SB 

Allow 4-6 weeks for correction 


Thanks for helping us to servo you belter. 
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2M/FM TRANSCEIVER 


B4MRHI 

5YNTHE SUER 


lealures of the: *"t3li SF'' t irui a few extra* including 
ouf one year warranty and a loll free 800 number 
answered hy other hams who speak your language 


In a market already aver crowded hy others, all 
making claim to being "THE BE SIwe i new we 
had to bebettei ‘COMMUNICATOR I our 6 < hannel* 
3 wait handheld* arid COMMUNICATOR II our 800 
channel synthesized 2b watt mobile offer all the 


PACF COMMUNICATOR THE VERY BEST 1 


AMATEUR PRODUCTS GROUP PATHCOMINC. 24105 SOUTH FRAMPTON-HARBOR CITY, CA 90710 

■ Communic«alot i vyiiijmi avaiiatM? m the S;ii‘. Commu’ncator i 1 ^ in sloe*. lor immediate shipment 


MAXI TUNER 

SOLVES ANTENNA PROBLEMS 


We have the worlds largest selec* 
tron of synthesizers for receivers* 
transmitters and transceivers. For 
complete details see our 1/3 page 
ad in the April 1976 issue of this 
magazine or call or write for addi* 
tional information. Phone orders 
accepted between 9 AM and 4 PM 
EOT. (212) 468-2720 

VANGUARD LABS 

196-23 JAMAICA AVENUE 
HOLLIS, N. Y. 11423 


CN-620 


THE FINEST 

ANTENNA TUNER AVAILABLE 

Ptticntt SO-75 Ohm Rtslslivr Laid to Your 
1 r-irtimiUer Using Virtually Any Anirnn,! 
Syitrm 

I :TiprovT-rt Ultimate T Mismatch Circuit Matches 
Co-is. Random Wire and Balanced Antennas 
Continuous 1 7-30 All Hr Coverage 
229-203 Rotary Inductor tZ8 jiHJ 
Rugged Cast Aluminum Tunis Counter 
Handies 3 KW PER 
Heavy Duty Salim 

Vplvrt-Smooth b L0 1 Vernier Tuning 

0-100 Logging Scale on Capacitors 

Available in Kit Form cm Assembled 

One Year Factory Warranty 

Uw wild your [ircseni SWR meter or wattmeter. 

Custom Vacuum Capacitor Designs and Indi* 
vidua I Components Available 

Call or Write tor Pricmg. Spec Sheet, and FREE 
Amateur Market Antenna Tuner Comparison Chart 
That Tens it tike It Is 1 


SWR & Power Meters 
Models CN-720 and CN-620 

From [Ed) DAIWA corporation 

Simultaneous direct reading SWR, 

Forward Power and Reflected Power 

Frequency Range: IjB-150 MHz 

SWR Detection Sensitivity: 5 Watts Min, 

Power 3 Ranges (FWD 2CV200TI000 Watts) 

{REF 4/40/200 Watts) 
Input/Output Impedance: 50 Ohm 
Dimensions: 180 x 120 x 130 mm; 

7x4.75x5 in. 

165x 75x97mm;6,5 x3x4in. 


RUBBER DUCKIES 

FROM 

Q^C 0. 


ninniumrffi n r 

A MUST FOR 2-METER HAND HELDS 

Model Description Price 

GC 1 ~j 1 (V KnuMatJt STud Fits 
it i itn MoTof rj I h arm rn.irty 
othors . S S 50 

GC r J iiNC Conru>Ctor S 

GC-J FMC Cnnnr-ctor Ini 

Wilson MOfi S>3 98 

GC 4 J t ?f>9 Coiiooliop % A 50 

( if • r v[n- F Connector lits 

jVilstm 1-IQ2 tempo S 9 50 

E sj 11111 n fill m,nlt 1 m 1 ISA 1 ■ T OF M WHiS 

Soncl To ^ 

G & C COMMUNICATIONS 

730 ColtonwOOd, Lincoln, NE G85JG 

a.j 1 C >1 i)[J toi ruirtdiinii anri ^mppinq 
i-i iiwi Of ’, f RF O ' Wr'N nnini 


Write tor literature. 

J.W. Miller Division 
BELL INDUSTRIES 

19070 HE YES AVE *POBQKb£25 
COMPTON, CALIFORNIA 90224 


P 0, Bon 11 

POWER Ladysmith, WI 54B48 

COMPONENTS I71SJ 532 3971 


ormo 


More Details? CHECK-OFF Page 126 
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PTm FM and 
■H^ REPEATERS 
fff'FOR THE RADIO AMATEUR 

by the ARRL Staff 

C -AR-FM This is a revised and updated version of !he 
mobile operator's favorite This new edition features the 
latest in FM technology, and design theory, highlighted 
by microprocessor control circuitry and a phase-lock 
loop 2-meter transceiver More on FM — receivers, 
transmitters, antennas and repeater operation If you 
are into FM. get this book loday! 176 pages. ©1978. 

# $ottbound $5.00 

THE ARRL ANTENNA 
ANTHOLOGY 

by the ARRL Staff 

LiAR-AA This brand new book pulls together a wide 
selection of anienna articles from QST Written for Ama¬ 
teurs of all levels and interests Projects include phased 
arrays, verticals, Yagi's even Ibe VHF Quagil 
Detailed instructions and full illustrations make this a 
real useful book for any antenna buff 152 pages 

® 1979 Softbound $4.00 
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OF THE 
MONTH 
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New 21st Edition 

RADIO 

HANDBOOK 

by Bill Orr, W6SAI 

E 24034 Certainly one of the finest refer 
ence sources in print today! Mew additions 
make the RADIO HANDBOOK a must for your 
library. This updated 2lst edition includes 
over 1,000 pages of the same great informa¬ 
tion found in the earlier edition PLUS, enlarged 
sections on semiconductor and 1C design, lin¬ 
ear amp construction, new special purpose 
and logic circuitry including NBVM theory. 

The 21st edition is a state oMhe-art compila¬ 
tion by W6SAI and more fhan 20 other nota¬ 
ble Amaleurs Buy yours now and save 
during this pre-publication special 1 1,080 
pages ©1978 

Hardbound pa 


$ 19.50 


Price will be $21.50 after February 15, 1979. 


BAND-AIDS 

by James E. Dersch, WDAAJE 

nCC-BA The author subtitles his book Radio Ama 
teur Operators 1 Handrest Handbook" and for good 
reason This is one of the finest homespun style books 
around It contains such handy operating aids as maps 
time-zones, abbreviations, IACG word list, OSCAR fre¬ 
quencies. third-parry agreement information interna¬ 
tional prefix lists and many more of those useful items 
we atl need from time to rime 
In the non-operating category. Band-Aids contains use 
lul mater Fat on Metric conversions, resistor (and other 
component) color coding, schemaiic-diagram symbols, 
telephone touch lone frequencies, nomographs, and 
many useful lormulas Ail spiralbound in a special 
heavy duty edition designed lo w/rhstand many years of 
tough station duly. Gel your copy now! 1 to pages 

©we Spiralbound $7.95 


IN A HURRY? 

ORDER 
TOLL FREE 
1 - 800 - 258-5353 


VISA 


OR, USE HANDY ORDER 
FORM CARD 


BAND-AIDS 


Hit lum 

lUMtEST KMW 


*1. ilj.1« ** mmlm 


The ALL NEW 
RADIO AMATEUR'S 
HANDBOOK for 1979 

Aft-HB or AR-BB The world's best-selling 
technical handbook ever published is all new 
for t979 Check out these new features: 

- an easy to read, new 8'/? x H size 

• updated and enlarged antenna chapter 

• more on simple power supplies 

• 10 GHz Gunnptexer circuit information 

the whole Handbook has been completely re¬ 
vised 1 II s jam packed with everything from 
basic electronics and radio theory ro the latest 
Amateur technology Get yotir brand new copy 
now £ 1978 Afl-HB Soft bound $9.75 

AR-BB Hardbound $15.75 


UnM S’*" 

1979 
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CALLBOOKS FOR 1979 

CB-US 1979 United States Cad book II 

you're active you need Ihis brand new Callbook 
with over 40.G0Q new licensed radio amateurs 
and more than 100 000 listing changes This 
Callbook is the brggesi ever — 40,000 new 
licensees, and more lhan 100,000 listing 
changes This callbook is the biggest ever — 
374,487 licensed radio amateurs. 

Keep up with all the new 1 x 2 and 2 x 1 
calls which are ever-increasing Boldface calls, 
names addresses, license class — all in easy- 
to-read 8V? x 11 formal which became so pop 
ular last year 992 pages Sottbound $15.95 

CB-F 1979 Foreign Callbook Wilb over 
295.000 calls listed, this is a must for any 
DXer Almost 25,000 new licensees included 
PLUS 84 822 listing changes 900 pages 

Sottbound $14.95 

Callbook Shipping Charges 

Please include Si ?5 Tor shipping and handling wheiher 
you order one or both ediimns' Give lull street address 
(no hoit numbers please) so wf 1 can ship to you via UPS 
to expedite delivery 











UPGRADING TO EXTRA? TRY THESE STUDY AIDS... 


Ham Radio Publishing Group's 



Integrated Code 

<f I_ JJ 

Training System 


AM ECO RADIO AMATEUR 
THEORY COURSE 

by Martin Schwartz, W20SH 

□ 102-01 A complete, simplified home study theory 
course in radio, covering the requirements lor Ihe Novice. 
Technician and General Classes of Radio Amaieur Operaior 
licenses Contains 14 lessons, 3 study guides and over 
400 t-CC-lype mulliple-choice questions, similar in conieni 
and format to the actual FCC test — all under one cover 
Latest ftevrsed Edrhon. 320 pages 1 974. 

Soft bound $4.95 


)|0 TW f0 " y 
COUft* 1 


Here's a selection ol code practice tapes from Ham 
Radio s integrated Code Training System — chosen 
specifically lor Ihe Amateur who is studying lor the 
Extra Class license exam Now you can have the kind 
of high quality code practice lhai best Ins you 

Each tape $4.95, 2/58.95, 3/512J5. 


STRAIGHT CODE SERIES 

Here are two dillerent straight code tapes consislmg of 
randomly generated six character groups seni at differ 
ent speeds. These tapes are excellent for building both 
speed and accuracy needed for the FCC exam as wen 
as contesting. OXmg, traflic handling and code profi¬ 
ciency awards 

□ HR-STC2 □ HR-STC3 

15wpm code lor 50 mm 25wpm for 20 mm 
22 5wpm code lor 35 mm. SQwppm lor 20 mm 

35wpm lor 20 mm 
40wpm lor 20 mm 

Hi/Lo 

On this unique (ape. characters are sent ai a 22 5wpm 
rate hut with character spacing equivalent lo varying 
speeds between 5 and T3wprn II your code speed has 
gone down since you passed the general exam, you can 
now practice copying 72 5wpm without constantly gel 
ting Oehmd 

□ HR-HLC? 22,5/5wpm code lor 20 minutes 

22.5/7 5wpm code lor 20 minutes 
22.5/70wpm code for 20 minutes 
22 5/13wpm code lor 20 minutes 




AMECQ AMATEUR 
LICENSE GUIDES 

by Martin Schwartz, W20SH 

Each of these useful books contains a sample FCOtype 
examination, plus the FCC study questions along with easy 
to understand answers Ihe questions are grouped accord¬ 
ing to sublet lor easier study 

□ 16-01 Advanced Class 64 pages. ©1970 (rev ). 

Sottbmtnd $1,50 

□ 17-01 Extra Class 64 pages ©1974 (rev )„ 

SofTbotmd Si.50 


M* 

gUID* 


ELECTRONIC COMMUNICATION 
(3rd Edition) 

by Robert L Shrader 

□ MH-57138 This book is absolutely Ihe lines! book ol its 
kind available anywhere This is THE complete book for all 
license preparation Novice through Extra plus all com 
merclal licenses and endorsements All the information you 
need as well as practice questions and check-up quizzes 
Adaptable for sell leaching or classroom use ' Electronic 
Communication ' is a book any Radio Amateur should own 
and use, 783 pages ©1975. Hardbound SI8.95 


0S0 SERIES 

Here's the best practice lor Ihe FCC Extra Class exam 
Both Q50 lapes are reproductions oi actual on the au 
CW contacts, similar m content lo the FCC code exams 
The hrst to burld speed and accuracy and the second to 
develop proficiency at a higher speed than encountered 
in (he exam Master (hese tapes and face ihe Extra 
Class exam withoui tear. 

□ Hfl-QSDl 90 minutes of 25 GSQs sent a( TSwpm 
"! HR-QSG2 90 minutes ol 30 QSOs sent al 22 5wpm 


Amateur Radio's Finest' 

LOG BOOK 

kom The Mam Radio Publishing Group 

HH-U Ham Radio $ brand new Log Book is a tool 
you just can't do wiihoui With over iwtce as many en 
tries as other log Docks, this log gives you room lor 
more than 2.000 contacts There's sharp ruling too for 
all FCC requireo information plus extra space lor Ihe 
name and address ol each staitrm you contact for DX 
i. on testers (here es a consistent 30 entries per page 
tor easy counts In addition there is handy frequency 
spectrum chart showing the exact designation oi each 
novice band plus a Nsfrng ol all worldwide Amateur 
prefixes currently m use And, if5 alt spiralbound to 
be hat on your operating table this is unquesbonably 
Ihe besl log hook value anywhere 1 87? x 11 

80 pages ' W8 Spiral bound 11.50 


BIND EM & FIND’EM 

Don ! lei your valuable issues ol HAM RADIO 
get dog-eared or scaltered who knows where! 
Get a handsome, durable bmder Irom HRB. 
HAM RADIO BINDERS 
Beautiful buckram binders complete with date 
labels. Available in our new large size to accom 
modaie HAM RADIO'S nelty issues 
□ HR-BDL Each/$6.95, 3/S17.95 


Ar,'ces $iin ! ea to change without notice 


Ham Radio’s Bookstore, Greenville, NH 03048 










check-off 


AED Elnclrunrca 
ALDA Comiunnn , 11 mm 
Alliance Mfg Company 
Ahima Co 

Amateur Hjflm Center 
Amateur O^d CM Funk 
Amateur Wholaate Ekre Ironies 
A 5 iron CwpofaTii n v 
Atlantic Smiilut Sales 
Arias Radio. 

£i.irr y Electronics .... . ... . 

R H Bauman Sales Cn 

Rudwig Mlg Co. . . 

Bdller 

Cal Crystal Lab, Inc 
Cioflg ..... ... 

CftdxRlUbil Co 
Comnitiriiearrms Center 
Convnumcittton Research, Ini. 
Cdn-imurucaTKirrs Specialists 
C mamm Electronics 
Crystal Banking $«Mvk(' 

Curtis Electro Devices. 

Cuthcrili 
P h V Rtf tin* Parts 
OCO. Ir>c . 

PSl IrBlrumaniB 

Dames ComrnunH aborts Systems 

Pr+Trl Siyp^H. Inc 

Davis Efflc^onairs 
Drake Co . R L 

E hr horn technological Operations 

Bactrocom industries 

Else Ironic Rrsuarch Cnrp at Virginia 

Ekcoi Circuits .... - _ 

Foil tango Corpora dun . ... 

G & C Communications 

GL B , . .. . .... . p. i.... ■ 

GL Enterprise* 

Gray Electronics ... .. .... . 

Drear Lakes Amateur Supply Company 

Gregory Electronics . . 

Group 111 Sale* Company 

Gull Electronics 

Hal Communications Cnrp 

HMR Communications Inc 

Hal Troms 

Ham Radio's Bu-okstuu' 

Ha 1111 ran ire. Inc Rochester, NY 
Hedlb Company ■ - ■ . 

Henry Rytlio Sinu s 
Hitdreth Engineering 
Hy Gam Elec ironies 

Icom.. .... .. , 

Integrated Circuits unlimited 
Ini pi national Crystal 
Jonwco Electronics 
Jan Crystals 

Jonre Marlin P Ej Assu< 

T no K nnvynocl £ pmmimica coos I nr. 

Klaus Radio. Inc 
Larien Antennas 

long's Eteclronirw 
Lunar Electronics. 

MFJ Enterprises 
Madison Eleciromc Supply 
Microwuvc Filter, 1 Me 
J W Miller Division, Belt Industrie*? 

Milo Associates 

Monroe Etecltonici, tnc 

Oafc Hill Academy Amateur Radio Session 

Pglmruqr Engineers 

Path tom, Inc 

RF Power Conn none ms 

RIW Produce 

Hartin ftniflli u CillBooi 

Radio World 

Ramsey E baronies 

S F Amateur Radio Servict 

SST Electronics 

Sabi rcmics In ter r national I nc 

Securrirgn 

Sherwood Engineer log 
Stop Electronics . 

Space Elec I ionics 
Spectrum liitemairDriHi 
Swan Elec ironic? 

TPL Communications 
Telle* Laboratories 

Ten Tec... 

The CfifTtmunibiiion Center 

T homas Communications 

Tn EY Tower Corpora non 

VHF Engmeerrrig. Div of OtwuLflU 

Van Garden Engineering 

Vanguard Litis 

Vanan. Eimac Division . . 

Webster Associates 
Weinschonker 
Western Electronics 
W hi rehouse, G R & Co 
Wilson Electronic* 

Yausu Elec ironies Cnrp 


WRITE IN 
YOUR 

BEST QUOTE 
FROM THE 
"800 GANG. 


, for literature, in a hurry we ll 
rush your name to the companies 
whose names you "check-off” 


Place your check mark in thp space 
name anti number Ex: Ham Radio ^ 


ictween 

234 


NOW. LIST THE EQUIPMENT 
YOU WANT IN THE SPACES 
PROVIDED BELOW, CUT OUT 
THIS AD, AND SEND IT TO 
US WITH YOUR NAME. AD¬ 
DRESS AND TELEPHONE 
NUMBER. WE WILLWRITED 
OR CALL □ {CHECK ONE) 
YOU BACK AS SOON AS POS¬ 
SIBLE WITH THE MADISON 
QUOTE. 

(HINT: DON’T GO BELOW 
OUR COST). 

WE HAVE AN IN-DEPTH 
STOCK AND LARGE INVEN¬ 
TORY OF MAJOR LINES AND 
ACCESSORIES. 


INDEX 


Hildreiti 253 

Hy Gain 064 

team 065 

In teg Circuits' 5t8 

ln(. Crystal 056 
Jamoco 333 

Jan 067 

Junes 626 

KeriWUQd ’ 

Kleins 430 

Ltfrsen 075 

Lung's 468 

Lunar &77 

MFJ (182 

Madison * 

Microwave J liter * 

J W Mirier 746 
Mild 736 

Monroe 715 

Motorola Semiconductors 
Oak Hill Acad A Ft S * 
Palortiai Fog * 

Paihuom 706 

Hf Power Comp 542 
RIW * 

Callhnok 100 

Radio World 1 
Ramsey 442 

Robins 756 
S F A R 5 640 

SGL Waher 757 
5 ST 375 

Sablrmitcs * 

SecgnTion 461 

Sherwood 435 

Slop 232 

Spare 107 

Spttctrurn tnt 108 

Swan \11 

TPL 240 

Talfeji 377 

Tim Tut * 

Thu Communication 
Carnei * 

Thomas Comm. 730 

THE* 116 

VHF trig T21 

Van Gordon fog 737 
Vanguard tabs 716 

Vanin [U3 

Webster 
Assoc 423 

Weinsctwnhr.il 122 

Western * 

Win ml ir him* * 

Wilson 123 
Yaren 177 


AED 710 

ALDA 625 

Alliance 700 

Aluma _583 

Am Rail Center 
fl’Tudl'u' Unit C8 FllflV, 
An i Wholesale 
Ek?c 003 

AstrOn 7J4 

Allan he Surplus 5 
Atlas 138 

Barry ■ 

Bauman 017 

&ud 018 

Budwig 233 

Bulim 325 

Cal Crystal 709 

Chumtruriics 706 

Clegg 027 

CoaxProhr 726 

Communications 
Ceniur 534 

Cumin Runoarch _ 

Comm Spec _330 

Cont Spec. 345 

Cmahvo ElUr 751 

Crystal Ranking b 

Corns Etoctrn 004 

Clistirr.|fr ' 

P&V Radk> * 

□CO_324 

DSI 656 

□amus Comm 56 

Dm a Signal 270 

□avis Elec 1..V 

DenTron . 269 

□rake * 

E T 0 * 

Eluclrucorn G63 
Elec Research Virginia 
Eicu 755 

Ekcul Circuits 536 

Eon Taogu 657 

G Ei C Comm 75 

Gtfi 562 

GL Emarprises * 

Gray 055 
Grear Lakes 732 

Gregory * 

Group ill 701 

Gull 635 

Hal * 

HMR __73S 

Hal Trurux 254 

H R B 150 

HarnlFom s, NY 2 

Hualh 060 

Henry 062 


•Plc-a&ir contact ttiis advertiser directly 

L itnit f5 inquiries pef request 


February, 1979 

Please use before March 31. 1979 


Tear cirt and mml to 

HAM RAPID MAGAZINE 
Greenville. N H 03048 


TERMS All. PRICES FOB HOUSTON PRICES 
SUBJECT TO CHANGE WITHOUT NOTICE ALL 
ITEMS GUARANTEED SOME ITEMS SUBJECT TO 
PRIOR SALE SEND LETTERHEAD FOR AMATEUR 
DEALER S PRICE LIST TEXAS RESIDENTS ADD 
6% TAX PL EASE ADD POSTAGE ESTIMATE 


NAME 


CALL 


ELECTRONICS SUPPLY, INC, 

isofl’D mckinney Houston, texas 77002 

713/65B-Q26B NITFS 713/497-5683 


STATE . ZIP 

126 Q3 february 1979 

































Maroon Bells Peaks. Colorado — In ETO s back yard * 


\ 



Sure you can buy a cheaper linear_ 

But is that really what you want? 



You can buy a so-called ’ maximum legal power linear for 
quite a bit less than the price of an ALPHA What makes 
the ALPHA wortti more ... or the other model less 9 

TALK TO AN ALPHA OWNER — Notice how scarce used 
A( PHA s are? Owners are rarely willing fo part with them. 
and will be delighted to tell you why 

CHECK ETO s TWO-YEAR (limited) WARRANTY — Others 
give you 90 days. But EIGHT TIMES as much protection 
is only part of the ALPHA warranty 
story there's also a clear message 
about durability. 

NO ALPHA 76/374/77D OWNER HAS 
EVER BURNED UP A POWER TRANS¬ 
FORMER. despite our No Time Limit 
(NTL). full power key down rating. 

Maybe it s because our 76A 
transformer is nearly TWICE the size 




of those in competitive desk top amplifiers and is cooled 
by ETO’s full-cabinet, ducted-air system to boot 

LOOK INSIDE AN ALPHA — the difference in quality and 
ruggedness is conspicuous. Big coils .. axial flow cera¬ 
mic Inodes thoroughly cooled by a centrifugal blower 
yet ETO's new acoustic isolation blower system makes 
the ALPHA 76A series now even quieter than ever before 

EFFICIENCY, versatility, ease of operation, resale value — 

the story of ALPHA superiority goes 
on Before you decide on a new linear, 
get all the details from your dealer or 
ETO direct. And ask for our free guide, 
"Everything You Always Wanted to 
Know About (Comparing) Lmears . . . 
But Didn't Know Whom to Ask “ Finally, 
do talk to an ALPHA owner . . look for 
him on top of the nearest pile-up 


Ehrhorn Technological Operations, Inc. 

P. O Box 708 • Canon City. Colorado 81212 • (303) 275-1613 
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ICOM IC-280 remotable 2m FM mobile KENWOOD TR-7600 The radio that remembers 


fHnq 14a90-148 11 MH* * 10 wafts Hi. 1 watt adj Low * Power 
return omanls t:i ti VDC fit 2 5 amps * Mam Pl.L control head may 
be detached and pemotely mounted • With microprocessor stores 
3 frequencies * Elfl^V to read LED’s 

449.00 hsl Call for quote 


Lull A coverage i 144 ON 147 995 i BCif! < haimels 10 walls HE 
mil put 1 wall low memory charinnl w simplex uiropoater olket ft 
LED With (he optional RM 76 select any ?rn lo q stou fioq auto 
slop on lust busy or open channel scan memories 

375.00 LSI Call foi quote 



YAESU CPU-2500RK 
2m FM transceiver 

Full A MHz coverage m 5 Kh; slops 144 
148 Mil/ » -1 memory channels• may be 
programmed ■ Buill-in scanner * 
keyboard true allows foi remote l ontrol 
of memories & dial Irequencies * Also 
serves as an auto patch encoder ■ 
Oulpul 3 walls 25 walls * 

585.00 list Call lor quote 


YAESU FT-227RA 

Onv knob channel selection lor MOP 
channels freq 144-148 Mh* 4-dig4 
LED lully synlhewed frequency 
control seiet iable 10 wait Hi i wall I uw 
output 4 memories touch conlrul on 
mu’, tor scanning scan selectable' Mr 
clear or busy channels 

399.00 lisl Call lor quoit? 


KENWOOD TR-7400A 
2m FM transceiver 

F eaI ur i nq Power ou I pU t High 2 5W 
Low &-15W ErUire ?rn band coverage 
with 000 channels digital readout solid 
Slate final final protection tircuil *600 
KHj repeater oTKe! and more 

449.00 list Call for quote _- 




SHAKESPEARE 

magnetic mount 

2m mobile antenna 

a high Q base loading eoti is 
silver plaied copp£' slamless 
steel spring enclosed m fiber¬ 
glass wave design idB gam 
with a power rating in excess of 
500 W Includes edn nect or 20 o f 
coax cable and base 

24.95 Call for yours today 


ANTLER A-280 
2m mobile antenna 

The A 280 is as i itise Eu tin- nlv.il 
antenna .is v mi can gel * Prect 
sion dined con *47 iapered 17 7 
Stainless sled whip • VSWR less 
than i 3 • Certified 3 dB gam * 
Magnetic mount lus rnol top 
stability to wiltistand winds up io 
too MPH 

29.95 Call for yours loday 


YAESU FT-227R 
"Memorizer” 

■ One knob channel selection using 
optical sensing io select 800 channels • 
Memory circuil allows msiant return io 
,my Ireg between 144 14B MHv * 4-diqil 
LEO • Fully synthesized frequency 
control ■ Selectable 10 wall HI I wan 
LOW oulpul wilh one memory 

385.00 Lsl Call loi quoie 


MAILORDERS PO BOX 111147 BIRMINGHAM A L 3520? * STREET ADDRESS ?R0H 7TH AVENUE SOUTH BiRMtNGHAM ALABAMA 35233 

Remember, you can Call Toll Free: 1-800-633-3410 in the U.S A. or call 1-800-292-8668 in 
Alabama for our low price quote Store hours: 9:00 AM til 5:30 PM, Monday thru Friday 
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february 1979 


More Details? CHECK-OFF Page 126 






















































YAESy 


™' fT * 3 simplex memories 

| programmable split (up to 4 MHz) 
■J dial set frequency (± 600 KHz) 


All this versatility plus 

■ Remote up/down scanning from the microphone ■ 800 PLL synthesized 
7 channels in 5 KHz steps B Built in programmable tone burst B Hi/low power 
selection 10/1W B Status lamps indicate "On Air" and "Channel Busy" 
B Superior cross modulation, overload and image rejection characteristics 
B Protection against high VSWR and reversed supply polarity 

fij Ml '/.*£. . . •? M ' , , . - T ' ' 

VAESU ELECTRONICS CORP., 15954 Downey Ave., ParamounL CA 90723 • (213) 633^1007 
YAESU ELECTRONICS Eastern Service Ctr., 9012 Prmceton-Glendsle Rd..Cincinnati, OH 4524S 
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